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Preface 



Jn the Committee on Sc^ce^ Engineer- 
ingt riul PubKc Polky of tte Nattonal Acad- 
emjf of Sdmrcs, Natioiml Acadony of 
oring, and Institute of Medicine oeat^ a 
Iha^ on 'ftdmology and Employment to examine 
tBdhJskigy^s impacts m oiqrioyment in tte US. 
eeoncmiy dining the next two deciuies. The Panel, 
omqKiMd of C3q)em fnmi biisinm» laboi; govern- 
raent, and acadoniat xeieased its report, Thrhnoiogy 
md Empkiymeitt: Innovatkm and Growth in the 
U& EetmMi[^ in 19^ J The Puiel's report aigued 
that new technology did not contribute to the 
pnobtans of km earnings growth and retoivdy h^ 
nnempkqrmrat that have afflicted tte US. economy 
fior much of this decacfe. Ii^tead, new technologies 
were a vital part of tite soltttion to ti^se prol^is. 
An impcmant fi^or in the nxoitly disappointing 
tnttraationa) competitivcms of many US. firms is 
the fiict that ttey lagged bdiind foreign a>mpeti- 
tMS, m^Iy firms in Japan, W»t Gmnany, and 
Sweden, hi tite adoptsi»i of new tedmol<^es* 

Among tl» most important infhxences on the 
mc and effie^iv»^ with which new techn(^<^^ 
are adopitd h labor-mam^en^t r^iom. Tf^ 
ftoel mMed th^ *Hhe potential payoffs from coop- 
eat^ between labor and managen^t in technol- 
ogy adcq^n are high, but si^h coc^^eration has 
teen faiddng in some US* industry*' (p. 190). Not 
tmiy the rate of actoption, but the omtributkm of 
new tedmologies in both manufacturing and non- 
DMmifiiauring fkms to impioving the quality of 
piodMts and wnrklifie and rediKdng work-reteted 
heaUh ami MS^y hazards, «n be enhai^ed by poli- 
dm (tmt strengthen hibor-mamt^imit cooperation 
te the luioiMion procen. Ahlnnigh many of the ele^ 
omtM of ''bm practke** in ad<H>ting new technolo- 
lies in a harmonicms envirommnt of labor- 
mam^emwit relations are well-known, ttese 



mmiagonent practioss have been adopted Im 
widely and rapidly within the US. economy than 
many would like. 

At the same time tluu maw technc^gies 
im^iease tl^ layoff to a nK>re coc^ierative relation- 
ship between uniom and empk^ors, however, they 
pm€ serious chaltonges to labor-mana^ment rela- 
tions- The introduction of new technology may lead 
to redt^ions in labor requirmioits or ch»ig« in 
the skill requirements of jobs^ increasing worker 
concern ov^ job security* Even as they incrmse the 
pc^ntkl for redudng wmrkjdace luucards, new t^h- 
nok^es and the efforts of many firms to introduce 
tl^ms rqndly may apcMse workers to substances or 
pro(^es wtu^ h^h efliet^s are uncertiun or 
unknown. 

New techiwk^ies have cr»t^ powerful chal- 
Imgj^ to tl^ goodwill mid tateits of both managers 
and workm. On Oct. 19-20, 1^, a conferemx 
was hdd in Washington, D.C., to di^russ these 
cballei^. The confi^eiKre wm jointly spCMUiored by 
the Ptad on ltehnok>gy and Empl<^ment and the 
US. Department of Labor*s Bureau of Labor- 
Managemoit Relatimis and Cooperative Prc^rams. 
The ccmS^mce tonight togetho* seirior rqntsoitatives 
of c^ganized lab(»; managem^, ami »:ademm, 
aUmg with otto e3q»ts hi tte f^ of labor- 
managonent rdadcms, uncto* tte .knnt diairmamhip 
of Dr. Rfeluud M» Cyert, d)amnan of tiw Rsnd on 
lbchiK>k>gy and Erni^^yn^mt and Presudem of 
Camegk^Mdkm Univetsit^ and Jchn Stepp, Det^ty 



' A Hsi of the mmbm of the PmA and a mmamsy of iti 
HX^msb^ 8it coauiacd in Aj^pendix B of this itport. 

ttpwf^ is avaik^ irmi tl» NeikmaJ Acactemy Vm$^ 
im Cmstitusion Ai«.. Wtthb^m. D.C. 204]g. A vei- 
time of rtieaivh p$ipm cmwteioaed by the Ptod. 7%r in^M 
4^ JickiHfk^it^ Chmifff tm Emphymatt md Ecommk 
Cwwih, putilishcd by Ea!^^ PubWm in IMS. 



Uoder Secretary of Labor for Labor-Managonent 
Rdafions ami Coopoative Programs. The nttcUng 
provided an c^Hxxrtunity for a fnuik etdni^ of 
views on a wide range of Issues but did not strive to 
readi consensus or make policy reoomnMndatkms. 

Tbilowing a teynote speech by Malcc^ Lovell 
of the Labor and Management Institute of Geoige 
IKikshington Univmity, the group dhci^«l four 
broad topics' (1) the overall skin and employment 
effects of new tcchirak^, (2) health and safety 
challenges resulting frc»n the adoption of new tech- 
nok^ies, (3) strat^ies and tactics for hnproving 
hdx>r-maiu«emeDt ndaticms in the adc^Jtion of new 
technologies, and (4) tlH! role of public and private 
training and rciraining prognuns. The discu^uon 
was guided by a paper and presentation an ex- 
pert in each of these four areas: Professor Paul 
Ostorman of the Stoan School of Mana^ment at 
the Massachusetts Institute of Technology; Profes- 
sor Midbael Smith of the Univer^ty of Wisconsin- 
Madison, Professor Robert McKerae of the Sloan 
School and P-ofessor Richard ^ton of the Har- 
vard Business School, and Rd>ert Zager of the 
Wjrk in America Institute. 



The repon comains the discusrion papers, as 
wdl as summarks of the reroarks of Makohn 
Lovell and highlights of the discussion on each 
topic. On behalf of the Pisi^ on Itehnology and 
Employment and the Department of Labor, the edi- 
tors thank all of th<»e who participated in the 
meeting, as wen as the staff who contributed to its 
success—AUan Hoffman, Barbara crandland, and 
Dennis Houlihan of the Committee on Science, En> 
glittering, and Public PoUcy; and Richard Shore of 
the DepartnMot of tabm. Preparation and editing 
of the confaeiux i»oceedings woe aicted by sup- 
pent from the Center for Research in Managonent 
of the M^tcr A. Haas School of Bunness, Univer- 
sity of California at Berkeley. 

Ttat opktksm express in this repon are th<Me 
of tix confoinice participants and do m>t repro^ 
positions of the P&iwl on Ibchnology and Emjril^- 
n^t; the Committee on Science, Engineering, and 
PuUic Policy; the National Academy of Sciences; 
the Nattonal Aciulemy of Eni^neenng: the Institute 
of Mediciiw; the US. Di^iartment of Labor; or 
oiher sponsora of the Panel's activities. 
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The Challenge 



Tht chftUen^ fadng ihe conference was de- 
scribed by Malcolm LoveU of the Labor and 
Mana^meni Institute at George Washington 
UidvenitK Wishim^tm, D.C. Ixmil p(»nted out 
that technology plays an important role in deter- 
mining the organization of work in industry and 
comn^rce and influences the structure of labor- 
management relations. Changes in labor- 
managrnwnt relations have often been driven by 
tedhmriogical change. Early craft unions in Europe 
and the United States emeiged from a work system 
that expended on the tools of the craftsmen and 
the skills of the workers using those tools. The 
mass production technologies of the late 19th and 
20th centuries and the associated deskilling of many 
tuhistrial tasks gave rise to "vertical' * unions organ- 
ized by industry, ratha- than by craft. An adversar- 
ial syMan of labor-manag«nent relations, basLl in 
large part on industry-wide collective baigainlng, 
nuttuicd in this environment. 

In rKcnt years, cfaamatic change in pr Auction 
tedmok^^ has been associated with two diametri- 
cally opposed approaches to labor-management rc- 
latioiB. One approach emphasizes the development 
of a cooperative relationship and strives to increase 
worker commitmem to the firm, for example, 
through efforts to enhance employment security: 

Wi hav* f9n the benbmino In MNtM indu** 
triM of a mow amy from th« prmdUng ad- 
WMWiaf rtialionshtp to a naw coopofstlve 

m OO B m wmSI UW tmni COnUOSm RMm 10 
Wm WOORmfHQ MI66VOT Of uW WilOfpf iM« MM 

tNi iMfUfflomwt off ttw buf InoM ocoopto 
mttiy of no uitfon »nd w oi la y goolo i tti 

wmiu WPOI llUUnVUIUly m uhR ■OIIW IuWQQi 

moiM am now neo^iiiitig • tra^^ 
twMMi on^iioynwiit ooouitty ond woftBf com* 
iiuuiiaiii ID ma TUm. 



An ^miati\« ai^msadi tries to exclude organ- 
i«d labor altf^her from the worki^^. Lo^ 
argued that growing managoncnt <^>position to 
unions aixl two othor f«:tors~-the (fedining share 
of the work force in traditionally unioni»d manu- 
facturing industries and some erosion in workers* 
belief in the value of collective strength during 
times of economic prosperity— have contributed to 
a decline in union ranks in the US. from 35 percent 
of the work force in the 1950s to less than 17 p»;r- 
ccnt currently. 

Although union power in a number of indus- 
tries and in the political arena has declined, Lovell 
argued that few knowledgeable people seriously 
question the role of unions as an important non- 
governmental institution that acts as a counter- 
wight to corporate economic power over working 
men and women. This Is espedally true when cor- 
porate ownership in many sectors is changing rap- 
idly, often reducing any sei»se of traditional obliga- 
tions or beliefs. 

Lovell sug^sted that new technologies suf^XHt 
the delegation of greater responsibility to shopfloor 
workers as advanced communications and informa- 
tion technologies mala some components of middle 
management redundant. Although the deskilling of 
work is still a managment oiHion, it is being chal- 
lenged by an "u{»killing" approach to work organi- 
zation that is often necessary to produce higher- 
quality products. The more highly educated, betta- 
t rained employees in today's work force respmid 
positively to coUegial rather than authoritative man- 
agement systems. This new enviromncnt presents 
both managen and the leadership of organized la- 
bor with sigmficam challen^. 

TUming to the publk p<^icy arena. Lovell de- 
scribed four broad ar»s in which structural change 
in the ecomMny, new techiu>logies, and the changing 
demographic structure of the U.S. population and 
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work fbrce would require new thiakhig. AUlunigh 
workm with stnmg basic skilk should not fisce 
rious difficulties in obtaining quality jobs, many of 
the individuals entering the US. labor force during 
the next decade wmiack the foundation of tNuic 
skills on wfaidi onpioyns can develop new jc^ 
rdatcd skifls. The less-«du(»ted suffer hitter rates 
of unonploynient, are more apt to faU into poverty, 
and have substantially less a)cfai mobility and em- 
ptoyn»nt security: 

As a society we will Hmm to do botttf In our 
vffofts to imte adMiuato Miiie«tloff»i acMovB- 
nwnt a iMdtty for ai Ammricm. R malBM no 
•conoroteionaetoapiim tachnotogtel 
ctMfiga and opt far io«r vataa-arftfetf «pwfc to 
meat tha naada of Ilia diaadvantasad. It is 
far, far better to embeik on the cHfffcuit but 
mow laufBRSng venture of elhnbiating the 
cauaea of pom- aAieationai paftp rmanc a. 

New technoiogia have both positive aiul n^a- 
tive imirfimicms for workplMe Imdth and saff^y. 
Althoi^ the workpUu:e is a safer enmHurcnt than 
it was earlier in this century; Lovdl noted the pres- 
ence of different and potentially serious h^th ef- 
fects produced by new technologies. Ferfaaps of 
greatest concern are the un<xrtain, unknown, and 
often latent risks associated with chemical, biologi- 
cal, and etectnmic technologies. Unfortunately, few 
if any of these rislu am be prevented by wiring 
hard hats and safety shoes. Public policies address- 
ing these hazards, including the regulation of work- 
place safety and health, will require atientbn in the 
near future. 

Another area in which technological change is 
affecting the substance of policy d^tes, Lovell 
noted, is labor law. If the adversarial relationship 



between labor and managemem has indeed becon:*? 
outmoded as a result of technological and whcr 
sources of change, US. labor laws, drafted on the 
assumption that this relationship must cc confron- 
tatiimal, are overdue for revisJcm: 

Our labor limt art a product of a former 
age. an outd&ied work conabruct, and a work 
fome holding vahiaa and aaeMiiB floala dll- 
letam in fiMHiy anya fhmi tlioaa of today. 
Theee law* «e baaed on the outmoded aa- 
atimpiton nm tfia pr^.'ea haw tneompaiyMa 
o b)a ct h>a a and that v*m mm condemned to a 
nevef^nding ad¥ere«1al retationah^ Such a 
laMmiah^ la hwonatolanl with the nation'a 
need for coropetltiv enterpriet and tta eon- 
currant need for a mora commlttod work 
force acthmty aharf'tg in the proceas of cot^ 
ponrte governance. 

A fuud poUcy issue that stems from demo 
graphic and politic tmnon and intemcts with 
diwiging technology is national unmigration policy. 
Should the 1^ imnugram mix be chan^ to favor 
more highly ediusted and skilled people, as is pio- 
">osed in recently introduced fedoal legislation? 
LoveV m»ed tlmt this i^ue has tradiik>nally been a 
mattt« of conflict between bu^ness and labor. 

Lovell concliKled his assessment by: 

Wa hawe an Intemting day in store for ua 
tDmonow. The interphiy of new teelnwiog^ea 
with ^toor md human laaouice poUdee 'a 
teat contemptatsd In the totality of devetop- 
ing wofkplaca concama. I h»ak fonwani to 
Johiiitg alt of you tomorrow aa wa begin our 
discuealon of these moat challenging 
issues. 
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Opening Discussion 



At the opening of tlw dxy-long discussicm, 
welcomed by cochaiiiDen 
Jc^ Stxjpp and Richard Cy^. Stcpp re* 
called the 1966 report of 0^ Prasktouial Commis- 

m IMaw^igy^ Am<Miu^n, ami Ectmomic 
Pn^ress. He qtuned with ai^ntyval the repml's 
^ittcxmnt that "tKhnoloKy is not a ve»dl into 
n^ikh pe<H>le are to be poured ai»l to which tJtey 
must U nM>fakd/* and expressed the view that 

• > • tt to tsdmolooy thi^ imnrt h9 moWsd 

to.^^» ah ,..Hh Mft^ '■ltm« ■ «~ « 

pranninGsi of woubnv wno rnnh optivit 
nw mMntnsi or fHnomioiiofk wimr wo nHnt 
■trtwi tor in tho yooii ihiod to i nowr moan» 
off ioccMiciibi0 tho obno mmI inifpotoi of to* 
DOT Mm iTHuw0vniofu HI m vnngvmwii 
wliMi^jf tiity cm WDfffc to0sllMf In ImMni* 
tag iKMV totiuio3o|^M tiurt m locMy 
conttni iStim m thsy w« oconomteaHy 
vfflctonL 

There is every reason to believe, he asserted, 
that osen and women of good will can design and 
bnptonoit tcnmrow's technok^y in «^ that ad> 
vaiKe the hitensts and needs of aU stakeholdm. 

Addiiv his welcome, Richard Cym pointed 
01*: that the US. is now part of a gk^ eccmmny. 
No kmgor does this nation haw (if indeed it ever 
had) a nuNU^^ on iiMiustrhd knowled^, kmnvl- 
edge whidi now naoves \try npklly around the 
world. Productivity growth, whkh relies on a 
imvKig techiK>loi^ foundation, is essential to 
craip^ivemss: 

• • • |MOC>iicUvll/ ctopMuto V9fy, vny hMR^y 
on mwHiiHwpBintni rvisxtonsiups. ... 
Ibdiy . . . W0 hm» • iMi opptMtunlty to 
pool tht axiivrtonca off ■ mrnitor of iMdera 



In RMaMj^MiNHit md Mior and froin ocad- 
ondeUto. . . . Wi con look opproocliM 
Hurt ^ppMv to ouiit Oio Goopontlvt 
odoptfon of new te ch nolo ^ oo, and . ..at 
tho ftstieo ttwt hnpodo or otiqipoft the impio- 
monunion Of inaao ippioocnci. 

A nianbar of paitkipants ackmiwledgcd tlK 
importance of atabhshing mutual tnm between 
workers and management and the nc^ to share the 
gaii» resulting from new technologies to maintahi 
the intermttitnial ccmipetitivaiess of the Am«»tom 
etHMUMDor. nurtkijNUits also cxprased cow^cferable 
interest in teaming fnnn the eqi^eiMra of <Kher 
eompai^ ami cHlwr unknis. Di^iuung the impor- 
tan(% of nK>re ra{»d prcKluctivity growth and tech- 
nolo^r's role in achteving it, Thomas Dtmahue 
(Secn^ary-tVeasurer, AFL-CIO) noted that 

. . . wo nooo to 000 ino pviopoci Of ipni 
•horlng in tho oppHoMion of that todmology 
Mid hi ttio MdMHioraMii of Hltf plWjUBXMl^* 
Wn^^pod Into aU thoso proMomi Imt uo, I 
tMnk, to ttio quot tt on of cocHMMWttcm. . . . 
CoftaHfdy nono of tho tiado inrimitoto at thto 
taMo WDidd dtopute tho wBlMity of that ooop- 
oiBtion, but two aio concomad] about coop- 
omtfng bi «nyo hi wMeh vfo do not loaa our 
idonttty Of toaa our aftoctlwo batyainhig 
powor bocauae, untH tho fliinsnnluni and un- 
tH «No aB hawo tho amno concopto of 
anami^f amnMa wo praip w naao mi ofiaC" 
tivo foioo to raptoaant Uioni* * • * 

I^n^ting the perspective of a huge employer 
in a high-technol^ industry; Larry McKnm (Vice 
President, Corporate Labor Relations, Bodng Com- 
pany) noted that, during the past year, his firm hai 
introduced 2,000 new ctwrnicab imo tl» woricplace. 
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A number of these mat awodmcd with the teige- 
leak loe of ooimieiamc composbe OMMib. white 
othm were responses to fintoal sinvortiiiness and 
product sa^ dfaecthcs. Boeing woriGen had n- 
pivssed gnmii^ conoera aboiit apiMi^^ 
re»tioii8tosmoeof tbewchaaksl;.. McKean 
noted the importance for Boeing of woficer safiay 
and expicssed a smmg desire to team flrom oihen 
in deaUng with ths health and safety imnllications 
of rapid i<sdliiM^k«iad dtaast. 

John S^Oaa (Senior Vice Picsidait, Corporate 
Dev^dopmou ami Human Resources, B«hld»m 
&e^l Corporatton) eraphasind tiK importance of 
the A>ie and philosopl^ of the chtef eisecutive of- 



ficer in establishing the tone for corporate labor 
relirtioiis! **. . . it makes an the difference in the 
wofM in a corporation in terms of hov; you get 
thhigs doiw. . . Re^nding to a number of 
ccfflsmeots idxmt the <tevdfq[mH»t of knowlcd^ 
among workers and managers of "best practice" 
methods for mana^ng the adqp^cw of new tedi- 
nolo^ Robert Zager noted that many of these 
practices are not new. but have been around for 
iwariy a ceittury—a nindammtai issue, which le- 
ceived attention throughout tbt course of the day 
and raisoi questions as to why they have not been 
auj^pted more widely. 
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New Technology and the 
Organization of Work: 
A Review of the Issues 



PmA Ovtermon 

SoKi Stiipol of ItanaiE^iiMNnt 

MttP vcryone knows thftt new technologies will 

reshape work. Everyone also knows that this 
Eh reconHguration will have deep impacts upon 
the distributiot) of workers across occupations and 
firms and upon the skills which employees will be 
expected to bring to work. The rub comes when we 
move beyond these easy generalizations. What will 
be the "job description" of the white collar or pro- 
duction worker in the 19908? Will their work be- 
come more or less skilled, broader or narrowr? 
How will the organizational transformations in- 
duced by infcMination technology feed back upon 
careers? 

This paper will attempt to answer these ques- 
tk>D8, but we will not pretend that there is any sin- 
gle identifiable impact which flows automatically 
from the nature of the icchnoloc and which the 
discerning researcher can extract and identify In- 
stead our view is that the impact is contin^m upon 
decisions miute by hidividuais and instituttons. In 
some circumstances, technology will lead to one set 
of outcomes while in other settings the same tech- 
nakigy will have quite diflerent effects. We will also 
ax]^ that efforts to implement new technologies in 
a manner which combines high productivity with 
broad skilled jol» and an acceptable degree of era- 
Tpkynuol wcurity will require innovation in labor- 
numacement relations. 

Out penpective stands in contrast to the more 
traditional axgumem. In this view— which has long 
<tonthmted both scholarly and popular thinking- 
there Is a single optimum way to configure a given 



technoli^. Much of the anployment systan sur- 
rounding the technology is therefore simply deriva- 
tive of that technology. The only real challenge is to 
discover that optimimi arnmgemem and move to- 
ward it as quickly as pebble. Also implicit in this 
view is that the technology in some sense drive* its 
tiBcrs toward the of^imum, and so over time if wi: 
cbsayt firms employing the same technology, 'm 
will also observe very similar employment systems 
and piodiKthritj^ 

What evideaKc is there of the wriaMe Lnq»ct of 
technology? Numerous observers have noted that shn- 
ilar or identk»l technologks are used in dramatically 
differem in difSsient settings. Rwr emmpte: 

■ In recast studies of automc^Ue production, 
researchers have been abk to hold the level of 
technology coiotant and examine several mea- 
sures of productivity. Hi^ technc^ogy strate- 
gies in the absence of human resource innova- 
tions do not achieve productivity pdns. 
However, even modest investments in technol- 
ogy wbm combmed with flexible labor prac- 
tices lead to significant iwoductivity improve- 
ments (Krafdk, 1968). 

■ Another strilring example is provided by a 
study of the implcmentatton of flexible manu- 
facturing systems conducted by Jaikumar 

He compared similar FMS systems in 
firms in the United States and in Japan. In 
Japan, the time it took to develop the system 
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was half that of the United Sf ntes. the num- 
ber of difliBnmt puts the Japanese m-ups 
produced was much higher, the labor rcquire- 
menu low«; the ftactkm of the day the 
chines ran was highex; and tot^ oiitimt was 
higher. Jaikumar attribnted these differaices 
to the sidn level of the labor force and the 
amount of training provided flrms, i.e., to 
human resource pddcy. 

These, of course, arc just eaomples. and we 
need more evidence before the p<»nt is estabUsl^ 
(and atkUtkmal malarial immded throu^iout the 
paper). It is also important to remembe i that the 
point can be exag^tated: The nature of a technol- 
ogy does set limits or otablkh patterns. R>r exam- 
ple, Piore and Sabd (1984) distinguish between 
flexible and mass production technologies and ar- 
gue that the possibilities of each are quite different 
with nspea. to a range of imaoi, faichKUng shi^ 
floor rdatiom and nyurnHsamomk; p(dky. Hus 
point is similar to tl» long-standing di^unicMi in 
the so^l«^ titoBture amcemin^ the relationship 
between technology and oiiganizational form 
(Thompson, 1967; IKtoodward, 1965). Nonetheless, 
it is apparent that one cannot understand outcomes 
by reference to t«diiKd<^ akme; additk>nal cm»id- 
erations must be brought to bear. 

Because of this variation, the most useful role 
for a paper hke this is to identify the ran^ of the 
p(»sible outt^nm and attemjM to explain what 6u> 
tors detemune which path the impact will follow. In 
tlw fira half of the papa; we ccamixM; the (tescrip- 
tive evUmce and try to sunamaritt tlw facts n^uri- 
ing how new information technologies alter jcA de- 
sign. In the second half, we consider what hes 
behind the conskteraMe variaiion in outcomes. We 
cliwe with some questions which policy makers 
might consider. 

The TMffiontf Debate About Job Design 

Do i!ew technol(^es lead to more narrow and 
deskilled work or to broader more complex jobs? 
Which course is the most desirable from the (differ- 
ing) perspectives of the several interested parties? 
Th«e two questions, the fim empirical and the 
second normatiw, have dominated dtbatc on this 
topic. 

FbUowers of F^rick Thylor believe that there 
is a single best way to accomplish any task. This 
**best way" can be discovered 1^ management ex- 
pats and thai o>nveyed to the labor f(Hce. The key 
assumption is that the labor force has nothing to 
contribute to the production proces. In effect, em- 
ployee are simply ^peiuiages to machines, and 
tl^fore the most cost-«ffective aiqntMKrh is to 
drive skiU out of work and opoate with as tew« 
cost a labor force as posable. This mc^ivation may 
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be supptemented by a de«re to limit employee 
kmwiedge of the produi^cm process and hoice 
concentm^ power in managanoit hamte. 

Ahhough fiew people would identify thffliselvo 
with as crude a vkw as the for^>fa«. it seems hard 
to deny that these attitudes untterlk roudi of the 
Ammou produrtkm system, hi both union and 
non-union settinp, narrow jcb citfcsorks, strkn 
wmk rules, lack of sharing of infiormation cimcem> 
ing new technology, and the genenl absaice of in- 
voKcmesit of woiters in i^aiming produ^<m all 
flow from a IMoristic approach to oiganizing 
wtM-k. 

Imi^idt in thb line of tlunight is tbc tuamap- 
tion that new tedmtriogia, by rephtting hunmn 
skill and judgmem, deskill the hibcM' force. Such 
deskilling is seen as technically effidait and as a 
nearly inevitable consequence of the technok^ A 
ffxid illttstratfon of the kiml of mnovatkm whidi 
(seomn^) fits thus is the adwnt of dectnmj^ 
switching in the telephone industry. Prior to the 
introduction of deonmic digital switching, the it- 
pair of mechanical switching equipment was a 
highly skilled craft job in whidi an indhridual devel> 
oped a substantial "fisd" for the equipment. Wires 
would br^, circuits would foil, fbidgn matter 
wouW ^ into the equipment, and the oaftspciv 
son's job was to flml and fix the fkult. By contrast, 
the new sj^tem b eswantially a compute: The rate 
of morlunical faihire is low; and r^nirs are more 
straightforward in that modular boards can be re> 
moved aiKl inserted. Software failures are more 
likely to be the j^ovince of programmers than oaft- 
pet^. All of this is not to aigue that the new re- 
pair jobs arc not skilled. However, the nature of the 
skUl has dianged considerably, and it is ai^iubly 
the case that from the fom»r cmft per^pectiw the 
job l»s been deskilled. 

It is possible to argue that the move to elec- 
tronic switching and the shift in job boundaries 
which ensued were due to the charMterittics of the 
technology itsdf, in that ti» substitution of com- 
puten, or '*boxes" as they are derisivdy termed by 
telephone people, inevitably implied a lots of skill 
on tl» of the craftsmen. Fbr this rrason, the 
introduction of dectronic switching can stand as an 
iUusttation of the 'technotogical impeiath«^ per- 
spective (although even this proposition is open to 
some question, since it begs the issue of whether 
the o'd craftsmen were taught the new programming 
skills). 

Whereas the Ikyloristic perspecthv held sway 
for many years, recently the burden of opinion has 
swung against it. 1^ points are notable about the 
shift. First, mi^h of t^ impetus has come from 
(d>servati(ms of how woa-k is on^nized in otte- 
countrie, not ju^ Japan but aint European nation 
nich as Germany and Sweden. In e^h of these na- 
tions, high quality, efficiency, and cost advantages 

13 



aeem to accrue from empcmcring, nci cteskiUing^ 
the tebw fopoe. Second, these k^ms seem to hold 
acrofis a range of techncrfi^, from retativdy simple 
U> highly soi^isticai^. 

Bethaps the most persuasive cvidracc comes 
fhmi that most "ftyloristic of uidttttms, auUMmibile 
production. The Japanese oigaiuiie their iHodwtion 
sfBttm% in I which permits exteirave nforker 
inteniKticm with technology and this seems to have 
laq^ payoffis. A striking way of o^Mtimng this no- 
tkm is tte {riinu^ ^*g]ving wmlom to tte machhH;/' 
vihkh Shimada and MMDufHe (isn6) use to (k- 
scxibe the mtoraction of Japanese jm)duction work- 
era ami technok^. They define the concept as 
fbltows: 

TMa iwImv to kinovHtliMi activitlaa caiiUNl 
out thipu|^ tlw Joint vfKofta of piodhictton 
woilflNVi M^iMWt and M^iorvlaora In tho 
aAtampt to impiOMi tto capabllMy of amk 
chhwa and pro du c ti o n Wj^Hmim bif mocKfyIng 
or adding mtovanlftifietlona to ttw^ . . . 

saoono conipomini w aMHnmn^iBinmii oi 
mo wiNa procoaii ivimni ciHiifHiiiioa wwh 

atanliaBy to tlM aetHroMf*^ 

pnipafty of tho ayotam. . • • WWIo pnxfcM>» 

uOn WHUUhVOb flreB mO Mm* iiBluSWOni OT 

work mMhods mm ghrnn by tnglmHNing r»~ 

cHacratton and nu^xmaUrillty for spedfying 
wpuia cwTOm • • • anci pnoj] reviaa inrai 
Mntinuouaty, baaed on ^tr daSy produo- 
tton nqwriance. 

Ti^re are similar e^^pies from otho* indus- 
tries. For OEampie, in a study of drcuit board (far- 
^ign, Salzman (198S) examii»Kl whetl^ computer- 
as^ted design (CAD) technology deskiiled circuit 
boMd cte«gners. His conclui^on was that H did not. 
While It was possible to use a reiatively uaskilted 
employee ami a CAD system to design a hoard, the 
outccme was mt satisfactory. Hure was eiK>ugh 
iuMi-i»t^ramniable intuition and '^feel'* required 
that the pievailing view was that such a board 
'Should IcM)k like a boanl desigi^ by " computer."^ 
Fkr b^ter results flowed from using t mw tech- 
nokigy but making it a tool in the hands of skilled 
workers. 

EvidCTce along thes^ lii^ is accumulitting. 
Tl^ evidei^ contributes to a more gra^ p)^ 
nomeiK)n« the itconsidemtion of work organization 
imlueed by more volatile and competitive markets 
md by evkteiKe that }a» rigki forms of w>rk oiga- 
nintion are more produaive. Ttoefore, what is 
special about the current p«iod is thai the organi- 
adon of work is t>dng recOTsideied, and the im- 
IMK^ of new technologies can be^ be undmtood in 
tte ^mtext of this broacter reconsideration. Firms, 
uj^ns, and outside ot^^vers art asking wl^rtl^ a 
c<mtinu^ adherens to the Ikyloristic strategy 
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nmkn smse or wither ahCTnative moc^ should 
be con^iaml and adopted. Whet giv» it even 
gmter m^[^ is that we are in the midst of a wave 
of new computCT-^riven technologies. We now ask 
how tht duuiKto: of these inmivations altm the 
forms of the tr^fitkuml discusskm. 

How Informaton Technology Ctwnges tho 
Drnns of tiM Debate 

Why tms tl^ discunion about teclmok^ talcai 
on new vagesxyl After aU, technoh^iakl innovatk>n 
is twdly a new phemmiemm in the American econ- 
omy. What lies behind current concerns is tl^ per- 
ception that informaUon, or comfHtter-based tech- 
nok>gies» repiesoits a departure. 

Theie are three distinctive aspects of the tech- 
iK>loi^ which slupe its impaa upon t)^ oiganiza- 
tk>n of work. are: 

■ Ughtra- integration across functicms and 
tighto* inter-dependencies of activities; 

B More rapid speed and r^-time response; 

M More cc^tly consequences of r;rons and 
brmkdowns. 

Beginning with the first point, computers and 
infmnati(m technology link previously semi- 
indq>endrat asp^s of the production system more 
closely. This is true for both blue and white collar 
work. 

Pliul Adler (1^) piovid^ a persudsi\« exam- 
pte of this i^enomenon from banking. \^istly over- 
simplifying Adler's d^rription* one can speak of a 
transition b^wem two states. Prior to the intrcKluc- 
tion of computens, the pnx^^ng of custonm' re- 
quests and accounts by tl^ ^frmt office'* resulted 
in a imper flow to ^tmck office'* whkh was 
entered into account records. Each of these clusters 
of activities involved numerous steps, but there 
were various checks on errors. Because of tl^ paper 
flow, an errOT made by a tdler couki be caii^t by a 
b^k office proco^r. Under tl^ new r^ime, com- 
putm int^mted the tira functions to tl^ point that 
tellers introduce data directly into the bank^s ac- 
count data base. Thb led to great efficiencks but 
also to condderable risk. The point here is that a 
series of seimrate functions were tightly linked 
together. 

A go€>d manufacturing analog is fkxible man- 
ufacturing systems (FMS). These automated s)^ems 
typicaUy coniust of a series of m^blne tools for 
cuttmg combined with materials moving, produc- 
tion planning, and hiventory ctmtrol sj^iems. Alt of 
th^ are uiHler tl^ a>ntro} of common computer 
systems, and these systems also include extensive 
monitoring and simulation capacities. What in the 
past hml b^n a series of sejwate work stattons are 
now linked, and the activities of one are tightly in- 



tcnwven with the activities of tte next. Howevei; 
the integration extends beyond the simple notkm of 
phyacaUy linking work sites; mudi tighter links 
evohc between differmt fonctioiK such as planning, 
control, ami opontioiu. These different fiuKrtions 
now share a common real-time data base (Oreham 
and Rosenthal, 198S). 

The second disdncth« chaiicteristk of new 
technologies is speed, and h should be dear ftom 
the fbrei^Hng examples that the speed of sy^em 
performance increases as finictims are linked to- 
gether by computer. In one sense, the production 
system becomes much more powerful than before. 
However, it is also inqNMtant to realize that the 
consequences of enon increase sbsofHy. lb borrow 
the language of SUmada and MacDuffie (1987), 
the produoion sy^ctm become less **T6bmt" and 
more -fragile." 

In a tabwt pipductkm system, an error or de- 
lay in oi^ part of the system ckies mx reverboate 
with serious consequences elsewhere. For example, 
if there are quality probto with several cars they 
are taken offline for repair, and normal pnxitKtion 
continues. Similarly, the system is protected from 
external shocks b^ur^ a laige invnuory of i»rts is 
maintaiiml on tire i»)nn^s. By contnm, in a frag- 
ile syston, quality a nwintainttt on Ime as part of 
the nwrnal flow of production (ei^ nation is re- 
sponsible for repairs), and inventory is kept to a 
minimum throv^ just-in-time syttons. 

In a numbo- of ways, the fragile sy^em is 
quicker and more efTident. It saves in time because 
of its high attention to qualfty at all points, and h 
savK in money beoiuse it need nm maintain sq>u- 
ratc repair staff or high inventories. However, the 
syston is much more vubiereble to pn^lems. TTic 
system has low tolerances for faihire, and each step 
in the system is dependent on the successful opera- 
tion of each other step. Entns are jnofMigated 
virtue of the higher inten^)end«ice of the produc- 
tion system. The advnse ^nsequenos of a prrt>- 
lem are magni^. 

ShinuKla ami MacDuf r» dev^op the (&tii»^ 
tion betweoi fragile and robust production systems 
in the context of their discusnon of automobile 
IHoduction, but the concqjts apply just as well in 
other settings. For erami^, Adier's example of a 
bank, described above, demonstrates how the intro- 
duction of information technology led to a more 
fragile production system in a nonmanufacturing 
environmcm. 

Oiganizational and Human Reaoume 
Impllcationa 

The technical diaracteristics described 
above— tighter integration across functions, more 
rapid response time, and increased fragility of the 
system or costHness of errors— carry with them im- 
plications for the organization of work within 
firms. 



Even casual reflection on tire tecfankal aspects 
of the technology identified above raises questions 
about the Ihyloristic strategy; In addition to the 
more general case for a htgh-skiO labor foree— 
^ving knowledge to the machhie^— the character- 
istics of information technofogy «kl acbliticmal rea- 
sons for high skHl. In an environment in which 
acthdties are tightly linked and in whidb the costs 
of mors are high, it does xuA psy to risk a Uibor 
force which does not underetand the system and 
cannot respond to problems. 

An example whidi links together tlrese points is 
l»ovided in a report on tire implementattou of a 
matmals requirements pknning (MRP) syston in a 
laige aireiaft manufiKturer. (Sdmekiei; Howard, 
and En»pak, 198S). This computer-based system 
predicts pans neected in a nwnafooturing process 
and schedules thdr arrival. It reidaced a manual 
system c^iosted by white coUar onployees. 
Although the MRP system had the potential to 
achieve great efTidendcs, it could only accomplish 
th^ if the system operators mahx^ined their old 
skills while building up irew oaa. This was because 
of the importance of exception procesdng, in which 
"the of the workv is to handte tlu>8c f^equott 
situations whwe the computer system, however 
technically sophisticated, is too cn^dy program- 
med to respond to the complexities of the real 
worW" (p. 51). In uUition, because the system cen- 
tralized what have previously been d^perecd respon- 
sibiiiUes, faihwes or problems had much wider lam- 
incatioi» than in the past. Thk im^naased the 
knowing requirements of tire (^peratois aoA also 
implied that they ewrdse more jtn^ent as to 
when to ovmide the system, lest fanportant parts 
not go to where they were most needed at the 
moment. 

Hiis rationale for increased skill levels does 
imply, however, that the nature of skill will shift. 
The onj^is will move awi^ from manual skills 
and toward workmg with data and undentanding 
the operation of the entire system. Indeed, this as- 
pect of information techndo^ is at the heart of 
ZubofTs (1^) diBtinai<m between automate and 
infomate. Zaboff aigues that hiformation technol- 
<^ will distance - -.i«m from the plot^ "fed" 
of production and win require, instead, that they 
learn the m^ng of tire data gowrated by comput- 
er-driven processes ami discowT how to fit these 
data together into a coherent under^aiKling of the 
process. A very similar argumrat was previously 
advanced by Hirschhom (1^). 

In order for firms to take advanti^ of the 
possibilities of the technologs^ they must be willing 
to teach emplc^nen enough for them to gain this 
ovcrafl vision and then permit the labor force to act 
upon it. 1 .. .s requires boOi a new version of skill, 
from the labor force's perspective, and a conader- 
ably more tn«ting and teaching-oriented manage- 
ment than has traditionally characterized Amerkan 
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fknK. As is appaient* then, this message is wry 
ttmiter to the tei»ons ctorivsd fnm sti^m of Amor- 
km and Jai»n^ auto pioductson as wdl as fhnn 
other cases. 

An impmtant eleiraiit of new siulb requiied 
information ti^hiiol<^^ will be responsitHlity. In 
mM ti^taiHres, the system may pcafcmn well on its 
own but the tmiXHiance of spotting ami 
undmtanding malfUnaiims increases shan>ly. Some 
te^andias aigue that th^ is a dan^p^TOUs inniy 
associated with this i»ue. Althot^ tte n^pcmsibU* 
ity h great and the costs of fiuline vtry ^aiom^ 
many monitoiing jobs are boring for moa of tl» 
tin^ Tte con^qi^nce is that when pit^[>tons do 
occur wortei m«f be in wjm psychok^kal srase 
nnpiepaied (Htrschhmti^ 1^). 

Infc^'mation techm>h)8y w91 rmhape work weU 
beyoi^ it3 impMA on spedfk j^^. The way jobs 
fink together will change* and new fom» of work 
mgani^ttkm and career patterns will en^e. Sev- 
eral oamples illustrate this point. Chi ibt pioduc- 
tii»i floor* consicterable evictence suggo^ that work 
trams, in which yA> boundarfes are quite diffuse, 
axe more productive than more tradidonal arrange^ 
n^U (Katz, Kochan» and Keefet A vmfvd 
ennq>Ie ah>ng these tines* ami one which haits 
bmrk to om earlier ducussicm* is pnmded by 
MacDufTie and Maccoby (1986). Hiey describe 
AT&Ts move from medianical to i^:tn>nic switds- 
ing and report ^ n an initial effort by the comimny 
to limit proi^anmiing knowled^ aiul di^ostic 
skilb to staff at central offices. In the fidd, undo^ 
this plan, the role of the technician was simply to 
carry out repair orders. This led to considerable 
oigaxsizatbnal conflict, as experieiKed field workers 
»>ught to maintain tl^ power, and mis inefTicient 
in that pn^lems could be ictentifwd and re|»ir^ 
more rapidly via cooperation. The beneHts from 
t^mis woe established by the emergence of an in- 
formal, and underground, effort 1^ the field irork- 
ers to gain the knowledge and took which tl^ a>m- 
pany sought to limit to o^ntral staff. I^noductivity 
was higto* when the imdesground worked. 

The m<^t sigmficant development along these 
Unes is the tendemry of information technologies to 
break down oiganizational barriers. Within the 
firm, separate fui^ions such as design and manu- 
flouring wiU be btcgrated more ck^ely. Acn>$s the 
firm, the boundary between customers and thdr 
suppliers will becxmie blurred, as tl^ firms smrk 
jdlittly on designing products and have Baes$ to 
mAk other*s datatoses for the purposes of ordering 
l»rts and updating in^^tory. 

The dissipation of th^ traditional barriers has 
several implications. 

1. The traditional roles of supervisor and 
manager change. We ha\^ already hinted at this 
poim. Becaui^ cmplc^^ have more access to data, 
they will take over many of the functions associate 
with supervises. For example, prodi^tfon i^annii^ 
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invmtory ccmtnH, quaKty ccH^trf will ii^reassngly 
be umfer the o^mol of emi^syees. This wtU po»^ a 
Tsmsm threat to tower-^levd supavwm* 

Jim as employee roles wiU change, so will the 
skills required to be an eftoiw mairag^ and su- 
parvim; As Zuboff (1^) ims emi^assaxd, trach- 
ing ^dUs win l^>me imaomngly important. 
Managm wiU need to be willing to shwe their 
knowledge of the production process and technoU 

with workers az»l, usuming tli^ are willing, 
tiiey will need to team tl^ skiUs necessary to do sa 

2. The strKS indited by the role shifts out- 
lined above uMy be exa^biued by anmho* impsct 
of infOTmation techmdogy. B^sed on a sales of in- 
terviews with managfars, Attewdtt (ISWS) condud» 
that the ^tator availability of data has tvro ccmtra- 
dictiMy impi^ cm managers* poeeiM^ms about 
their jol^. On tte ox hand, they fed greats* local 
control because they have more infomuUion on 
what is occurring in their area of respon^bility. On 
the cKhar tmnd, they fed greater gk^s^ vulimmlHi' 
ity. Became tb^ infcxrmation ^^nolc^ links to- 
geth^ chsiwate ar^ of the organization, a given 
nmnager h more immechatdy impacted by actions 
dsewhere. Thb is a conseqtHmce of tl^ shift db- 
cussed above toward a fragile system. Mana^rs feel 
a loss of omtrol over e^ts that affect their 
performaiKe. 

3, Hie breaking down of intra- and interor- 
pmizatioxml botmdaries may ali^ have signifteant 
impliotions for carem, akhou^ th^ implications 
are not yet well uncterstood. As teams become a 
more imprntant orpuiizational fcmn, individuals 
wiU need to team new roles and skills, and prraio- 
tion i^erm m^ shift (Ancona and Caldwell, 
1987). For example, whereas in the past many firms 
have emphaua^ technioil abiUti^, in the future, 
skills invoWing i^otiation, persu^on, and con- 
flict managemrat will becon^ salirat. Furthermore, 
difficult issues will arise regarding career tracks and 
compensation, as of production increases 
the rate at which individuals move between different 
units (for exampte, there is a trend for engineers to 
^follow the product'^ from devdopmoit labs to 
manufacturing facilities), aiKi this alters tr^tional 
careo* paths (Westney and Sakakitmra,1988). 



UncteiBtttKiino the Variation In 
^hnoiogy'i Impact 

We haw aiguiMl that ttoe is a dd>ate, at the 
levd of practice, n€i simj^y tlmry, about how to 
organize work. ^ Imve also argimi that new tech* 
nol<^i» shift t)x^ waght o/ omsiderations in the 
direction of brMder, higher-skilted jobs. Nonethe- 
las, h is cnKislly important to remember that the 
debate is far frcHu resolml* Comj^irabk t^hnolo- 
f^t& have differrat tmi^s in diffierent settings. One 
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finn nmy use f«^ory autoouuicm not simi^y to im- 
prove quality aod reduce labor isxfmt par unh but 
aiso to sharp y redtKC actual emirioyiTOnt levels. 
AnotlMs- firm will use the maae technok^ to main- 
tain emi^oyiMot. In one setting, opnatore lecdve 
tnining ami team tow to use the d^ta and omtiol 
posstHIities of technology to mana^ the produc- 
tion procos; in anoth^ Hrm, control and planning 
is shifted to nuusigen« and the labor force is 
deskin»J. How an we explain and understand 
these variations? 

Our goal is to develop a fhun«work for 
explaining the empirical variation which we 
ob^ye. Evm casual rejftection sugge^ that such a 
framework neecb to be abte to i»H»n^)ass a range 
of factfws. dearly; purdy ec(»u>nik con^ktnations 
should a rote: Firms for whom cutting is 
a miuor competitive priority will deph^ tedmc^^ 
diffoently from finm which can sefi all thoy aun 
produce at assured pric». Howe>^ the canned be 
the entue stcny siact Hoot is also evi(totH» that 
Anns in tlK same iiuhistry behave difToently. There 
mu^ be a role for fmn^peciflc jMosophy and 
human nn»>urce sy^ans. Finally, the pattern of 
cross-national v&ria^n sugi^m that national char- 
acteristics, for exam]^, differei^es in training and 
ediKation sytttrais. must pUQr K»ne role. 

The Product Cycie. There is substantial evi- 
dence that human resource practices vary in a sys- 
tematic way with tlK firm's p(»ition in the prcKiuct 
cy<^ (Flynn, Growing firms, or divisions of 
firms rnponsible for products which are growing, 
place great mi^usis on |»odiKt innovation and 
recruiting attequate numbors of anployn» with the 
appn^mate skills. Cost minimizati(Hi b not the 
mosi salient ^nU. 

BecauK the competitive «ivantage of a firm 
early in its product cycle is the innovative quality of 
the product i^lf, tl^ is a high pmnium aa main- 
taining this advantage by continuh^ to innovate. 
As a <»nseqiw3Ke, new technology is conceiml as a 
way to augment the product. Tfechnology most ef- 
fectively enhances pioducts when combined with a 
skilled labor force. 

The skiH-enhandng impKt of information 
technology which charaOerisxs its use by firms 
early m the product cycle contrasts with how the 
same technc^ogy can be emok^nl \3y Arms produc- 
ing miuure prodi^. In these circumstances, the 
major competitive firms s^k is a»t, not 
product innovation. As a result t\» onphasis shifts 
to using new technotogy to redu(» onpk^mmt per 
unit of output. It is in these settings whete we d>- 
serve the mo9^ negative »nploynient omsequence^ 
of informaticm technology. 

The labor-cutting strategy is likely to be inten- 
sified when a substamial portion of labor ctms is 
accounted for by pools of relatively bom-^neous 
employees. A firm with a very laige Iev«!l of cleri<»l 
employment (a bank or insurance firm) or large 
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numbm of seml-skilkd c^imuives will be eq^edttUy 
oiger to neduM einplc^rment and will fied that thm 
are Tew constiaints in terms of the skill or knowl- 
edge lost whra emplc^tes leave. 

One reasonaMe qi^stion is wl^ finns cannot 
have it bMh ^mcyB. Why can tt^ not $inititt^oi»ly 
«nidc^ information techm^^ to sted labw ami 
produce more efBdratly while also m^kiUing their 
ronaining labor force aitid innovating in tte product 
market? Such a strawy is m>t impossible. It is rela- 
tive^ stri^trtfbrward i^n the emi^syuHmt ^tox 
is not outri^t }db km, but rattor ^wer empk^ 
mou growth and a fiUting dose of labor hiput pa* 
prmiuct. Howevei; the story is diffemt wtoi actual 
jc^ km occurs. The difl^hy b ihA tte strains 
indued by labor shedding may block the level of 
work-fbice coopoadra required to iiuMivate 
ce^ully. Emi^ees will ask ttonsdves w^ thqf 
should creatively engage with the technc^ogy wimi 
the consequence may simply be that they or a 
workmate Ime tlHdr job. 

HoaUy; it m^ be important to dittingubh be* 
twera the product Qrde and tte technotogy cy^. 
In the foiegoing (Kscusdcmi we empharized the in* 
come aiKi pr^ eiwtidty of pnxhict demand, i.e., 
the prodm cycle. Flynn (1^) has also dev^)ped 
evident that the imi^ of tedmok^ varin over 
the lifetin^ of the technotogy itsdf. Eariy in the 
introduction process, she aigues, ^^utM^tainty in 
the quantity and quality of skill requiranmts, cou- 
pled with unavaili^ility of work^ abmdy trained 
in the newly oneipng fields, encourages employers 
to add new tasks onto existing jote— at least on a 
tonpoxary bs^*' (Flynn, p. 39). Hence upskflling 
is the likdy outcome. O^r time, as the technolc^ 
itself beccmias betto* underwood it becomes po»d- 
ble to routinize, ami sub-divide, employment, and 
this in turn implies <teskilling. In short, Hynn ar* 
gues that there is a technok^ Ufe cycle as wdl as a 
product life cycle effect. 



Ttw Bnn'8 Human Resource Strategy 

American Arms are pvl&^ in two directkms 
regarding how to organL^ work. Some firms, in 
both the union and the non-unkm sector, are ^c^-- 
iqg systems of job dassincation, wages, and em- 
pksyment continuity which are flesdbte ami involve 
high tevels of job security. In tl^ie systems mi:4oy- 
ees ^pee, edtto^ explicitly or implicitly, to take on a 
wide range of activities and to provkte a high levd 
of effort. Narrow work rul^ and i(A> classifictti<nis 
are abandoned or not purst^, arKf p^y mi^ be- 
come more contin^t upon in^^/idual or group 
performance. In return for thf% fksubiiity; the firm 
und stakes to make a substantial effort to maintain 
miptoymatt evoi in the face of tonporaiy ckmn- 
tums. An important aspect of this tse tte ex* 
tensive use of temporary and other forms of contin- 

I 7 



1^ laboi; to vfhom impUdt or exp&it mirik))nii«at 
commitnmits are made. 

Other Anns flml this nomidi too Gqpmsive m 
too much at variai»:e with thdr phik^^i^ of man- 
BtfimaA. The compding modei is to try to hnimyve 
ptodit^vity through strong* and ottm unilateia!, 
managrment actions. Richer than enqdoyment con- 
tistiitK hht/fht b the ntle. The natural cmise- 
q^miecB of su^ an apiHoadi are strong efforts by 
the labor fmte to imitect ttensdves via ctour and 
«riI-<teftiKd wmt nites, job boundwks, and tte 

The fonxm approi^ to oxgimizing work has 
been termed tte ^'salaried modd,** ami the latter 
the ^indisstrial modd/' (Osterman, 1988) and it is 
fiur tsom dear whidi wiU &mge as the <totninant 
way of oiianiijng mnk in America. It is ^ai; 
howevei; that tl^ have very differmit tmplkmk>m 
twc undentandhig tow technology impacts upon 
the c»^nkirti<m of work. 

In oidor to understand the rdationship betwmi 
these alternative human resource strate^^ and 
todbKdog^ recall our eari^ evictoice on the 
dsQttrtte imi^tcts of technoI(^. Tte b«t cturmt 
evUtence k tlutt effective use of information tech- 
jmAo^ topUo that employees odiilrit consicterabte 
ftodlrfli^ on the jc^ and that km>wkdge and un- 
dersttmdfaie of the prodiKrtton proce» be w^y 
(Sfftfised. It is hnp(»;sible, }K>wever» to m±kve such 
a syrtcm in isolation from the rest of the firm's «n- 
jikjyfimit pmaka. The employment rdatk^nsiup 
!u» to be virjved as a whole: OHnpaisation» em- 
ployirait security and trainhig systems must be 
internally con^s^t a»l fdmed hi a common dhec- 
tkm. What thb logte implks, of coiuse* is that 
finm whk^ seek to d^oy new technolc^ies in the 
empowermesit sense will likdy B^fA salaried mod- 
ds of himian resound manai^xient. Or, switdiing 
tte causal arrows, firms with a tradition of 
'^pn^ressive** or salarkd nxxids of work orguiiza- 
t^ wUl be the oms in which technology is tm%t 
tikdy to be cfeployed in an upskilling aiKl }cb^ 
enhandng way. 

Because technologbs appear to hm« higter 
pLyoff^ whoti in the empowermoit mode and be^ 
cause this implies a broader leform of human re- 
smnee practices, many firms ait seeking to find 
ways to CHganire at kast a core of thdr labor fcm^ 
akmg tte Ums of tte salarkd moM. Maisy of the 
innovatioi» in human resouree mana^ment— work 
teams^ quslity of work Ufe, i»nd ii^reued use of 
0(8itii^mt wickers (temporary ami part timers) to 
dddd the mph^n^t security of the am labor 
£c»oe--can be understood as efforts to shift to the 
fkxftllity of the sahuried model 

Altiiough mai^ firms are attempting to c^ure 
ttese gaim, many ottos dther ck> xK>t bdtew that 
the beiM^ are worth the a>sts or tlmt they are in a 
poi^km to unctertake tlie necessary inve^ments in 
bunum resound. There is, for this r»$on, constd- 



ERIC 



etftbie vaiitty in fiim* human moiirce suvtegia. 
Hoice the coitr^ pmai hae U not that the Mxx 
market is shifting in one partkular direction. 
Ratl^ to return to our effort to understand the 
variable impi^ of tediiK^^ upon einDij^jynMmt* 
the fioban to emi^ia^ is that one signincant vari- 
able H nature of the firm's intenml labw mar- 
ket 8nd human resource system. 

Finally, H is important to note that strong col- 
lective baigahiing icfaokHuliips can make a coi^- 
erabte diffiemttc. Whoi unioas aoA em^kiytn are 
able to discw» technoU^ job design, and work 
rules the result can be more effective use of tech- 
nology aoA broado; Uj^ier-^I^Ied jol». Jlmtt are 
notable examples of such a re»ilt m the auto and 
t^ldM»w industrfes aim»g i^hm. Sot all ct^kc- 
tsve bargaining relationships can achieve this, how- 
ever, ami tl» cBfffcnltks oftoa Ke on both sktes of 
ihc taUe. hhmttl^tess. tht nature of tte cdfective 
iMugainfaig F^Udk>mldp is an hnpwtant variable m 
e3i|dauiing the impa^ of technoloiy. 



Th« Extwmal Enviipnmmt 

Umtestandhig tl» imt>{»t of the i»odiKt cycle 
ami humuB reaouice mrnegy talces us much of the 
way in eqplahiing tte diverse impacts of teduK)logy 
upon emi^oynMot kmis ami sJdIb. Ho««m, this 
cannot be the «mipl^e story for the apparently 
sy^enutic vu-Mtkm comitiies fai t]» use and 
imi»^ of teduMriogyi NatkHis siKh as Cknnany, 
Sweden, and Japan seem to achieve higher produc- 
tivity than does the United Sti^ for cmnparable 
te^nok}gies. 

In part, tbs explanatkm can be ca^ in tcfms of 
our two prior consideratkms. For example, Japa- 
nese finm. or at yaet tlw lai;^ oass at the core of 
the economy, provide lifetime employment and arc 
organii^ with ccm^ier^te iirtemal ftodbility and 
high levds of training. Hmce, these aie in s(»ne 
stasc salaried firms and diould be expected to roip 
the benefits of that modd. A simfttf point cotdd be 
made regarding many European nations who also 
provide nKMV ivb seoirity to thdr labor fence tium 
do we (aiKi the snnikiity of the Ennq^ean and Jap- 
amse mwk^ bdies aqwmmts which attribute 
high European unemployment to inflexible labor 
nmrk^). 

Although part of the c^^served intmuitional 
variation can be explained by refmnce to other fac- 
tors, deeper reflection does suggest that there are 
syitematic facUm extmui to the firm which vary 
iKTOss natkms and which help esqrfain why there are 
systonatic mutional patterns. The Uiree winch seem 
nK»t r^vant for our purpwes are trahiing sytftems, 
<»ttid<^m«at continuity koA tiMUtkms of labor- 
roanagen^t-g^yvemment coopaiuk>n. 

Most of our comp^tors provide fkr mote 
training, particularly to blue coUar workers, than 
we do (Osterman, 1988). The vehicle for this train- 



ing varies—in Germany and Sweden an extensive 
appremkeship system is combined with high school 
education, whiie in Japan training occurs within the 
Hrm's internal labor market— but in all cases, the 
vohunc of trainmg is higher than ours. The conse- 
quence is that firms have a highly trained labor 
force able, ami incteed e^er« to adapt to ww tech- 
niques. Hot example, some German automf^Ue 
firms have introduced new techn^m specifically to 
take advantage of the technical skill of their Uibor 
fmce. 

The second salioit characteristic of the external 
envuronment is that other nati(»u pnmde more job 
security or empioyment continuity than we da 
Again, how ths is done varies. For exami^. in Ja- 
pan firms follow a lifetime anploynm mo^, 
while in Sweden layoffs are nearly as common as 
toe (after excluding temp«»ary btyoffs which aie 
more widdy used in the US.), but an extensive em- 
ptoymcnt and training system combined with nar- 
row wage differentials and the wdfere siats cush- 
ions the coA of job toss. Howevei; in both c^es. 
and in other nations as weU, workers are willing to 
provkie conndoable latitu<te on jc^ flexibility be- 
cause the risks of domg so are diminished. Hence, 
the impact of new technologies is very much in the 
upsfcilling duection. 

Finally, many otha- naticms have a strong tradi- 
tion of union-tnana^fnent-^>v«nment cooperation 
around huKnwtion and mdustrial policy OMalton, 
1987). Those with the strongest such tradhions 
teem to do best in adopting new techmqiKs and in 
deploying them in ways ttmt enhance the quality of 
work. 

Conclusion 

Rather than review the aiguments in this paper, 
it seems most approinriate to conclude by listing 
some of the major uni«»lved questions which 
«nei|^ from the analysu. The purpcKse of this is to 
both help guide discmi(»i and to indicate tiiat 
much remains to be undmtood. 

1. We have seen that tte evidence suggnns 
that modem technok^ies are mc^ productive when 
implemnited in the context of flexible human re- 
soince systems, which provide the labor force whh 
a high tevel of involven^t and nnployment secu- 
rity. The evictence ftn this is. however, based on a 
limited number of case ^udies that may not be rep- 
rcscntativc. Furthermore, implementation studies of 
^be^ practices*' often focus cm succe» cases or on 
practices which accord with the ixrior beliefs of re- 
searchers. H&KX, these studies are not necessarily 
representative of the ran^ of prai^ces anc pebble 
outa>mes in the econon^ as a whole (i.e.. i lere 
m^ be a set of cases which are **wor$t pra«icc" 
from the researcher's viewpoint, which therefore are 
rarely studied or reported, but which produce desir- 
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able outcomes). We must ask ourselves, therefore, 
how ultimately strong is the argument and whether 
the evidoice is ^>od enmigh to convince pec^le 
who might believe that tcmghar ami l«s ai^iealiiv 
approaches will in the end succeed. 

2. If we (k> fiml the ftne^iing aignomit ctHi* 
vincing, how can best practices be diff^ucd? One 
appmaxh a to build an edimttton and training in- 
frastructure which, at least indirectly, helps ettO0Br> 
age the highest skUl uses of technology: A second 
strategy is to iftrragthea cdfei^^ baigahiing rda- 
tionships which have the potoitial for ernxnoaging 
best practices. A third ^ is to directly deploy 
puUic pdicy to denM>nArate, uncterwiitee, ami dif- 
fuse the models which sem most promMng. 

Bidlowhig these three tacks may seem sennhie, 
but h wiU be difficult. In part, the difficulties wiU 
be political, but there are also decpa problons. We 
also must admit that we lack a good modd or strat- 
egy for mcouraging pdvate actors to mutotake a 
particulu- cour^. Coi^erable thtmght ireeds to be 
devoted to tmw to proceed. 

3. We have writtai as if there wi» an avenge 
effect of techm>k^ which applios equally to all 
uniMcted workm. This is an oversimplific^n, 
and evoi if tl» qi^roistic case were to emerge, not 
all employees would share equally. Thoe will be 
some iiMvitabte job km and di^ocadon assodattd 
with the diffudon of techm>logy. 

In addition to }cb U»&, we must also recognize 
that efforts by firms to move to a "sahiried" model 
oftoi imply use of ^mtingent w>r!ons to bulTa- a 
pmnanent labor force. The substanfial growth of 
these contingent workers is in part re/let^ hi the 
burgeonhig growth of temporary emjrioymau firms 
(who sui^ly high-skilled workers as wdl as c^ 
cals). However, and periiaixs more hitere^n^. r^ 
cent union contracts (for example the National Sted 
contract, the Master Ifeamsters contract, and several 
auto le^reemoits) permit onployet^ to hire a frac- 
tion of the labor force under ccmtini^t or insecure 
contracts. 

It is not deal who is repoiaible for training 
these onployees or for provkling any reasonable 
level of employment security. These considerations 
sug^t an additional role for public policy: train- 
mg, job search a^istance, reiociuicm ass»tan» asui 
cMher «:tivities auned at avoiding t\» emeri^r^ of 
a two-tier l^r market. 

As tlrese three questions suggest, there is mudi 
more to Iram about the imj^ of taw techiK)lc^te 
and their Imphcations for both the (»iganization of 
work and the best direcUon for public pohcy. There 
is, howei^, i^enty of reason to believe that if we go 
to the trouble to tfamk through these issues, leam 
more, and impleroent sensible poUctes then the pay- 
off will bt high to society, anpk>yea, arKl firms. 
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nipiManlMl by dlffia/Biil urrions. . . . That to 

proDfeni mai wa ri ma pdhbi saivica na 
facing. . . . W% tuwa fowr m^fiK wriona wpet' 
aanting substantial aa gm ai ito of our 750,000 
afi^Moyaaa< 

In response, Hiomas Donahue diK:u«(ed con- 
solidation among unions. In 1955, there were ap- 
proximately 148 unions in the U.S.; today there are 
91, a number tluU includes several rec^t meigers. 
Although the membership and basis for the auton- 
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omy of mm imkms me^ have brai affe^ed by 
chan^ in the stiwmt of indivfalual indimrks or 
sectors, Doaahuc noted that union members have 
to be persuMted that H is in their interest to merse. 
In several itwaaces, indudinc unioiM in tJw |»ilp 
aiKi pnpcr iadustsy and tl» i»opos«l m«se^ of the 
CHI Chemical and Atomic IMnicm Union with the 
United Mine >A%»ters, unkm leadership has been 
unaMe to convince ibe membership of the merits of 
a tner^r. 

Donahiw expressed agreement with Osterman's 
emphasis on the tradition of union-management- 
government cooperation in other nations and its 
comparative absence or weakness in the United 
States. Referring to recent political ccmtroversies 
over the minimum w^^e, advance iKMice of plant 
chmn^, ami other iseues, he ais«d tint 

. . . ail these thbigs have boconw rattgious 
•truggtos by nowL 1M» hav* been timN^ 
ttMNn for 80 y&tn» ... And yvt we go fni 
fkMi^ ttiem becMise . > > ttie bv^itlons 
<Ni ttie employoi' iMe . . . tfMi*t aown to 
tfiow ttie fleiAMjf ttMt ttw constltuente of 
thoea immutkma pmamb in theee kfaids of 
conlaxta mkI ttieee Idnde of ineetlnga. 

Wa need tftla fte¥ft>Wty Mri coopenrtiofl not ftwt 

Pi W& wnH WlilMI Of m WUfK 10tP> m m pHml TO 

iMw tMshnohMM but M HMd R In ttiUMtaili- 
tkMiirf ttw fa iilli i ilto ti> of iwft>Hi wid w ip t ^ 
ois fai ttw pubHo poHsy ionioOa « » « Wb haw 

■Mif flOBlino lM|ipOlnlB moiv MW ui IM IIIO" 

)or oorpoi«lioiw in tMo eoimtiy 

ostod bilho nNMO nviow Mrib|icl nood to 

mtrifn tlirii wiirno foil bi tho «iitiia><iM fai 

ttioh^own bwlRulkMiOL • • • (TMiyiiOiM 
iMoy cnHipi uTO ouuiMno HI ino nHRm 
ono • . • |MJBi^fuiofij mo mo ot BiOTminonoi 
c o op o toMon of iohoTf mwoooniMrty ond 901^ 
offwiofit wMdi odiof notfono Immi domoi^ 
mM la oaaentW to tM auGoeae. 

Lynn Williams (President, United l^edworkers 
of Amoica) and Mato^ Lovdl agreed with Don- 
ahue's Aatement. Lovdl suggest^! that one factor 
contributing to busimss ofl^osition to polkdes stidi 
as advaz^ ixnice of plant dosings, wUch many 
firms carry out voluntarily or as a matter of con> 
tiactual oMigations, is the need of Wuhington- 
based busine» kMqdsts to demonstntte their cajM^- 
ity to win policy battles. In onto- to (tanimstiate 
thdr effectiveness, Lovdl sug^sted, these lobbyists 
oftai piesn Hrms to wdojpt uncompromising po^- 
tkms on i»iie« whoe bcMth labor and managen^t 
could benefit from a less polemicai debate. 

Donahw aigwMi that one factm- contributing 
to the stm^ of buumss oppo^tion to advance 
notiM and to the brMdo' advnsarial tone of poliQr 



debates was the ability of smaller firms, which of* 
tm are «>t unionized, to ^in tl» attontkMi of 
itol Hill. In some instances, he suggr^ted, the spt^ 
dfic polkgr goak of tl»$e firms are ma. slun^ 1^ 
oiBanizations that repiesent largo- f^nns. Neverthe- 
1«», larger firms ofucr. l»id suji^rt less out of con- 
vii^ii than reflex. 

rhe group ct^itteed tl» rote of anfdoyntem 
Swv-unty polkdes in the iKloi^on of sew ttchmdo- 
gies. Morton Bahr (PresUient, Ccmununications 
Workers of America, and a nMsmbcr of tl» Puwl 
on 'Bxhnok^ ami EmploymeDt) described tmc of 
the practM»l diffioilties tuat his union aiui nianag&< 
ment at tte ATftT comjHUV bad encountered in 
impiemoiting a pdicy of anpkvmem seciuitst Al- 
though this policy guaiantees priority consideration 
for (openings within AT&T, ttese jobs often i»< 
quire retocatkm. The Cc»nmunicati(»u WDrkcn 
hxve found that tl» rise of tlte two-wa^ earner 
fiundy has si^fkantly reduced the m<^Oity of 
soaa wOTtos, hampering the oporatiaa of the em- 
pk^oiHsnt security jHt^am. For enunpte, only 6 
percmt of a group of 1,200 AT&T technicians took 
new iabs within AT&T that required rdocati<m. 
Similarly; only 15 out of 800 employees at a plant 
in Winston-Sa^, North Carolina, that was bdng 
closed accepttti jobs at an AT&T plant in Hut Mcr- 
rimack Vslky of Mass^usetts. Wn-ker rdiKtaoce 
to relocate creates smous jm^^lrais for the opoa- 
tion of employment security programs, Bahr sug- 
^sted, and rnults in a sigpnJf^mt s$p in no>^off 
poUdes at many fmns. 

Ibny ^Ficardi (Group F»-s<Hmd Manai^, Digi- 
tal Equiinnait Corporation) responded to Bahr's 
remarks by describing the practices of his firm, 
whid) has long had a no-l^ff polky: 

[AtD^iitall . . . no layoff mrty meana no 
layoff. ... W§ nun bite acMno of ttia aaina 
tititiga you d iacua e ed . . . with diiai-€afoar 
fiMnMM, people not wanting to move. . . . 
\Mien pao|4e tfeoled not to move, flwy wen 
iwpi onifHoyoo oi inoi povK. ipb obo ramnw^ 
wnofo wo GouHOf ono m oomo coooo poopio 
wolo onung tn ptofiiB wnii nooung fo oo^ 
birt • • • no (Hio Ml fli tiio compony's 

ifllCIOtlMI* 

Riul Ostoinan mMed that tl^ pdkies of Digi- 
tal and other firms miy Iiktmsc etniricvn^ 
security f<H^ one group of workers white am^to' 
si^n^t of the wwk force is cmfAo^ m a "^coth 
tinjpnt" tous, as in tN^ case of traaporary office 
radpkq^ or contract pais<Hii»l in a manufacturing 
plant. Refi^ring to a study by Us coUeagins of Di^ 
ital^s onirioyment security policy, Paul O^oman 
(tesoihed the IHgital program as a OKxid for coi^ 
porate mi^^^nt sanulty, retiainii^, mul Ddoca* 
tk)n elTorts. Ostoman noted, howevo; that Digital 
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hai M many «$ 3,000 tempoiBry or contract em- 
ptoyeet to whmn the no-iayofr policy does not 
apply. 

Ostennan's conuncnt stirred considerable dis- 
cmsion. Lynn Williams noted that the use by steel 
firms of omtrKt, iK»nuni(»i empk^ees within thdr 
plants had become 

. . . « cow iwue in mw Iwrt n e a o Mrtk ms In 
tMintof . . . bititting that the foim toi the 
n^ba Jobs for our roambers Mid for tha 
WMffean vrtio bvM Uimmi MtteiprteM fai tha 
M pim. And «a» an vwy Mtabsd In our 
unionaboutthiawhola notion that thare 
ahoidd ba aoma avar amaiter cora and that 
iM aay; *OiE^^ fw eonpibiiaia ouiiMves, «• 
Inmv 9Woni|iUBhod oniployBMKnt MMafty,' 
wliNt In truth wa ava nuM^ tha opoiattons 
with tB kinda of outaoutting and all Idncto of 
contiactoia imvlng hi md out. . . . 

John Read (Vice President, Mid-Range En- 
gines, Cumnuns Engine Company) questioned how 
Williams could reconcile his opposition to the use 
of omtraa worters with the cyclical nature of the 
Med indimry aiMl the iKcd for corporations to re- 
spond to such cyclical fluctuations. Williams re- 
sponded that bis union supported mam^onent's 
dffnts to mam^ cydkxl fluctuaticms, 

but NO think whan thay ara in tha up cycle 
that worisara who have a connactton with the 
induatiy ara antitiad to have thoae kinds of 
goodjoba. . . . If «a had not tirtmi a stand 
«i thid iaaua wa iKNdd havo aoan our pl«it8 
taksn over by outaida contractora of one 
Itbid w another. 

Morton noted that his union has not op- 
poted the use of temporary on contract workers for 
temporary or project work, but dots oppose the 
assignment of thoe po^onnel to permanent }cbs. 

nqxnKk^ that Curomii^ Engine, which faces 
d^pDdfkant cyclical and seasonal fluctuations in de- 
mand, has kmg utilized temporary onployees. He 
aAied tiiat tlw fhin has had to exercise eait to 
8¥oki excessive mc of such onployces because of 
the problems thai extensive use creates for worker 
flMMate and co(H>eration. 

William W. Scranton, III (President, Smith and 
HawkcD, a mail orda sunder of ^rdoi tools, and 
a OKmba- of the Fand on Technok^ and Employ- 
BM»t) mrtcd that genuiM job security within the 
US. eeaxMoy of the future requim more than ad- 
vai»es in coltective bargaining. The only assurance 
of bdter jobs for tlw worters of the future lies in 



strei^haiing t!w caiMKity of tte iMtion's woric 
force and business leaders to adapt to change, lb 
do so, he asserted, will require that the skills of the 
work force be continually upgraded, as the U.S. 
continues to move toward a knowledge-based, 
ratho^ than a niateriab-l»Md. economy. )kt there 
exists no coiuensus on who is going to do tfw up- 
grading and training. Aouleroia ikKs some of it. 
Govemmait doa much of it, if^uding jNimary 
and secomlary eduauioa. COrpCHations do a large 
share of it. Corporations ami unions share a com- 
mon aiul substantial interest in this issue. But with- 
out some a)nsei»u8 on tt» divisioa of mpon»bility 
among tNse institutions and an a^vonait that hn> 
provnnents in the o^Nibilitks of the work fence are 
essential to the wdfare of all Americans and de- 
serve Miditicmal r^nuc», too little will be dam. 

Morton Bahr concluded the opening discussion 
by de^bing the origii» of recoit johxt mana^nent- 
labor traimng initiatives within the t^fxmununica- 
tions industry. A "Common Intnr»t Bonun" was 
established by AT&T and its unions in 1983 for dis- 
cussions of mutual concerns. Hirough tin; IFbrum, 
Bahr exphuned, sensitiw corpcnate information vm& 
sham! with uidon ieadoship for the first time, and 
the process reinforce! trust between mana^ment 
and union ieactershipL 

Desinte a 26-day suike in 1^, Bahr argued 
that three sigmflcant developm«its ame out of the 
Forum discussions. The AU^nce for Emjdoyee 
Growth and Deveh^miait, a non-profh corporation 
ctedicated to an onployee deveJ<q»nent and training 
IHogram that built on tl^ eq>er^ice of jao^ams 
developed by the United Auto Wra-lm and auto 
firms, was established in the 1986 negotiations. The 
Alliance, which is co-spoi»<»ed by AT&T and the 
CWA, allows empkqwa to punw (»reer-oriented 
training that need be related to their specific 
jobs; they am even prepare thon^ves for a career 
with another raipl<^. The Forum discw»ions also 
resulted in AT&T granting "card-check" recofnition 
of the unbn in uncnganized wDrki^bi:^^ and pro- 
duced an agreement for the company and union to 
work together to design a new "greenfield" work 
site, a process that will involve colkbonttion in the 
design, introduction, and implan«itation of new 
technolo^. Emphasidng the importaiK^ of trust 
and continuing discu^ions between management 
and labor that span the intmal between contract 
negotiations, Bahr emphasiod that 

. . . tMs eouM not have corns about If the 
Common InttHvat Fnruni had not bean nego* 
tislsd and . . . tnist [s s labB shs d l at the 
highest ievei where theee things were dla- 
cusaed montha and montha i>efDre collective 
tMngainIng began. 
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New Technology, 
Health and Safety, and 
Labor-Management 
Relations 



A ft|>er Pr^iared by 
McM J. Smith 

Departmsnt of Industrtai Engineering 
UnivefSity of Wisconsin 
Madison, Wisconsin 

The American djeam: to wdiieve success and 
luq^a», to be sale and secure, to own a 
heme, to have good educational i^^ptmuni* 
tics fixT OUT duldren, to have tl^ freedom to expn»s 
ounelvn. These and many other IhM^ms, oppor- 
tunities, and ch^enges are the cornerstoiKs of our 
demomcy and our way of life. All are influoiced 
by the c(»nn»Bce and busbm» »iivities of our 
cimn&y. Our jobs iwlp to define who we are, what 
we can afford, and where we live. Worldng is at the 
heart of tlw /^norican dream. Our bdtefs abcmt the 

to have a job, and our ^mmitnieat to the 
men and women who Uibor to n»ke this dream a 
real^ are of vital importance to what America 
msadi for aiMi to its economk; ^rvival. One right 
tlMt q^tomizei our commitn^t to the Amolcan 
(beam Is the right for employees to have a safie and 
toUthful place of wmk as defii»d by tti« Occupa- 
tional Safety and Health Act of 1970. Tbe drafters 
of this legidation had the forenght to be concerned 
mat only with the physical and chcmkal hazards of 
that time perkxl, bat also tl» psychok^cal dan^n^ 
of work and the new and emeii^ hazanls of the 
ftttnre. Tbday, workplace hazards that were un- 
known in the 1970's are a reality of serkms dimen- 
Aim aiKl challoige our ingenuity. Ibmorrow's haz- 
ards may be even more disvoncming. The old ways 
of dealing whh ocmpational safety and health med 
to be reviewed and very Kkdy revised to meet the 
challenges of the fmure. 

Tlw work! of work is changing at an amazing 
pace. New technok^ is transforming the work- 



l^iace and bringing with it hazards that were un- 
known a few decades ago (OTA, 1985). New chemi- 
oUs, pUisma gases, biotechiM>k>gy, computers, 
electionks. robou, minkturization, and smetk 
en^eering pose new thr»ts, uid chall<mge our 
knowledge about hazanb as well as cHir ingmuity 
in contioUmg thsm. Vksc diaUmges will tax the 
capabilitiK of our rarrmt hrahh and saibty 
resources, and may not be ammable to ttwiitlonal 
safety and health approaches. A major difTiculty is 
that we just do not have mough knowlcd^ about 
these haauds or tbdr potoitial, harmful effects to 
be able to make perfect chokes for solutions. Even 
more ftightemng, needed knowtedge about health 
hazards will be even scarco- for ftiture techm>Iogks. 
This is beca^ they do not have simiim- a>untCT- 
S^ats todiq^ to give us exporkmce to um in determin- 
ing tt^ hazard potential m for developiag con- 
tn^. Hiis of ki»>wtedge puts i» in a im^rbus 
situatitm. We want to use these tedind(^;ies to pro- 
vide comp^tive boiefits in intenational economic 
n^l«^ improved |m>nts ami a bata so^y; yrt 
we do not want to use thm at the cost of harming 
worlors. Our chaUrage then a to use them in pro- 
ductive and healthful wi^, and this may require 
rethinking how we approach occupational safety 
and heahh. 

Opportunities and Ciiallengfts 

New technologtes iHOvicte unique opportunities 
to improve the workplace. It goes without question 
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that the neady pace of technologiail imptovemoiti 
in factories since the industrial revolution has pro- 
duced a cleaner, brightei; more efficient, and safier 
environment for f«»ory wortors. In particular, the 
Physkal drudgery of heavy pl^sfeal work has de- 
dined, while the constant direct exposure to dust, 
f^nncs, and chemicals has been rediMxd. This ^eady 
improvcmwit will continue with more new technol- 
ogy that will further reduce pfaysk»l demands. New 
tedim^i^ also has the pmoitial to r^liKe current 
teduKM(^ that is dangerous and thoid^ reduce 
hazard potential. New macMnr^ that reduce a 
worker's exposure to moving machiiM parts, new 
clMniicato that can be substituted for luvmAU ones, 
and new processes that diminate the need for using 
dffligenMis levdb of radiatkm are examptes of cur- 
rem developments in new techn{^>gy that will be 
safer. New technoI<^ ak» provides the (H^xmmiity 
to renructure the organization of work ami the de- 
sign of jol» so that ptqnical and moual ^ress am 
be reduced m eKminsted. 

But, new technok^ also presents several chal- 
ien^. There is lesrarch that indkates that son» 
forms of today^s new techtK>logia have crmtoi 
workiog conditions that ue less favmable than in 
the past (Smith, 1985, 1987), Offices that appear to 
be '*paper facttmes,'* hf»pitals worters put 
in two consecutive 8-hour shifts because tl^ have 
the needed technical knowledge, and flictoria that 
look like offices, bm where many workers are so 
underutilimi that they sufler frmn depres»on and 
fear of Job loss, arc some exampl«. It has often 
been said that new technology » benign; that it is 
the api^cation that produces pn^tems. In otho- 
words, the misappli<»tiott of technology to enlmnce 
organizational performance at the workers' expense 
is the pnri)ten. Draling with the misapplication 
m^ be the greatest challenge of new t«:hnology. 
Stilt, there are others. New hazards will tnaige for 
which we have no knowledge ami eaiperience. Our 
ingenuity and ability to respond rapidly will be 
challenged. Lastly the eqsponunity to devetop new 
ainmTaches to occupational health and safety will 
pme challenges to our oiganizatimial struaurm, 
public policy insthutions, profe»uonal organiza- 
tions, unions, managers, and workers. The need to 
change from a reactive respond system to a pnm- 
tivc and "ever-vigilanf' system will demand institu- 
tional change and individual energy and initiative 
th^ many may be unwilling to g^w. The challenges 
are many, but so too are the opportunities. 



Current Institutions and Resources 

Then are many actors in the occuiMitlonal 
health and safety theater: doctors, nurses, industrial 
hygienists, safety engineers, educators, trainers, 
managers, workers, union ofTidals, researchers, fed- 
eral agencies, state a^ncies, local agencies, couns 
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at all levels, law makers in vnrious jurisdictions, 
safety and h«Uth inspectors, administrators, and 
many mhers. These can be arnmged into organiza- 
tional groupings of legislative, legal, regulatory, 
ui^/wDrk^, company, and community resourees. 
I: is not often that many of ttese groups work to- 
gether to deal with policy issues or even with the 
specific conrnns of a particular public health and 
snJety problem. One recent exception is the AIDS 
health crisis, but this is an unusual situaiion. New 
'Khnoki^ do not tune tlK immediate publk Re- 
sponse or psychological impact of AIDS, but many 
of tlH»e techncriogies mi^ have gimtr potonial to 
kill or injure people than AIDS. The lack of a 
c(Hiq;»idratunve lutlonal imblic polky to atUbrm the 
i^th and safety issues of new technolqsy afanost 
pieduches awrdinated i^tion among the various 
constituencies; yei this coordination is necessary to 
provide the constant attention that new technok^ 
doiuuMls. No single group or (»ganization has 
enough resources to meet these demands, but to- 
gcthcr they da 

We must start with a comprehensive fetteral 
policy from the Executive Branch that specifics ac- 
tiiuns Tot directing resource toward atnivitieF that 
will promote the most effective use of new technol- 
ogy in improving the economy and promoting 
heahh and safety. Currently, there are several agen- 
cies such as Commerce, Defense, I^bot; Internal 
Revenue, Education, Agriculture, :md Health and 
Human Services that deal independently on specific 
issues of new technology without considering the 
impat^ of their actions on the acti\ities of the other 
agencii». lb address this, nongovernmental --.nd 
govmunoit institutions such as the Nation- J Acad- 
emy of Sciences, National Academy of Er lineering, 
and the National Science Foundation ha« c formed 
study groups of **exiwrts" that develor repo;ts to 
imnride guidam^ and direction to the executive 
Branch and Congress. Sometimes, these reports 
have some impact, but usually not to the extent 
rwcessary to jHYxluce the desired action(s). The 
President has a science advisor who could serve as 
a critical link between the scientific community and 
the Executi%« Branch in developing policies on new 
technology. This person could serve the cooitlinat- 
ing role needed in the E?»cutive Branch to tie the 
programs of various ai^cies tc^ether into a con- 
(xried effort. Unfortunately, science advisors some- 
times get involved in political issues such as strate- 
gic arms initiatives and lose credibility among the 
groups to be coordinated, he Executive Branch 
needs to use the science advisor as a coordinator to 
lead efforts to develop a comprehensive, integnited 
national policy, it should stan with the establish- 
ment of a federal task force on new technology 
with the scietK^ advisor as the chairperson and all 
federal agencies involved in new technology repre- 
sented. This group should repon findings along 

4 



with iccomineiMtokms for i^Uon to the Presktent 
withhi a shcrt time of being esaUfadtod. 

The US. Cmigress has a t^id start on tte 
Executive &anch because of the establishment of 
the Office of Ifeehnology Assessment (OIA). This 
agency has developed several studies and reports for 
Gm^kss that aaess economic, socM, and hcahh 
and safety issues of qjecific new technologtes. 
These reports are us^ by the Congress as the basis 
(e» Iwarhigs which may tesd to legislative »etU»n. 
While OIA is an otcdtent mechanism in conceit, 
there arc some problems in pfacttce. Most techno- 
k^cal issues that are studied are proposed for 
study by specific indlviiuals or groups in Omgiess. 
Hk cte^ of imoes thun be mminoed by po- 
Utkal omio»ns hmead of a de^ to bei^t the 
workfbice. Because of the political nattne of the 
subjects sdected for stud% Illative action, other 
tlum hearing, is rare, lb counto- this, it woukl be 
ranonabte for tix OTA staff to ^urate sc»m of 
the issues to be studied. This may not be politically 
palatable, but would increase the percehvd validity 
of the topics ouunined by OTA. Secondly, Congress 
diould look into embhshing a new technology im- 
l»ct pa^ that wouki oxmiinate action and fund- 
ing across federal a^mcia deaUng with this tof^. 
"Hib panel could interface with the Presidait's tech- 
nc^ogy task force. This would force interaction and 
jmnt efforts which prodi^ a more bi^uiced 
treatment of the benefits and liabilities of new 
technolc^cs. 

Within some feckral a^i»3es, special flmctioi» 
that a^ss the health uid safety imiMict of new 
teduK>logies are absent and oeed to be estabhshoi. 
For instamx, the Defense Dq»rtment is a major 
faada of new technolc^kal developments md 
places primary emphasis on the performance of the 
technology latho- than on the health and safety im- 
pact. A balanced emphasis needs to also consider 
h«dth and safety. Within the Dspartmoit of Labor 
theie should be more (^xndination b^ween bureaus 
that have interest in new technolo^cal impact. For 
histance, th(»e pn^rams that are coiK^enied with 
oni^iyment, wwker trainmg, un^picqmiau, 
worfcns' compemation, and safety/h«Uth should 
have a mechanism to be made aware c<f the other 
bureaus' wrtions. This may serve to oxmiinate ac- 
tiom and to geiKrate ideas for new resrarch. In par- 
ticular hi Labor, the Occupational Safety and 
Heahh Administration (OSHA) should have a spe- 
cial group that k^ps abreast of new technc4(^es 
aiKl develo|» regulat^ny and other means to resolve 
enwrging safety and tealth problems, lliis gr up 
should provide advice and direction cm research 
meds to other agnKdes siKrh as the Natiunai Insti- 
tute for Occupational Safety and Health, the Na- 
tfonal Institute for Environmental Health Scimce, 
the National Institutes of Health, the Fbod and 
Drug Administration, and the Department of 
Agrictihure. 



Finally, our current labor/managcrocni system 
of coUntive bargaining is just too dow to ke^ up 
with the ever-ctiutging worki of technalc^. Some 
efforts at joint «:timi have been siaxesst*^ in lim- 
ited skuathms as wi'l be stuiwn hito-. But, these 
have been too few and of hmit^ scchk. "^hey wili 
not be aitequatt to address the mai^ issues of iww 
techndgy. A nu^or flaw b that tiMy tove net been 
based on comptete trv^; rather th^ l»ve oidored 
in a *^show me" climat- Even . ncn the results of a 
particular anttid^iaticm have beoi p(»itive, new 
situations start from the premise of mistrust until 
proven otherwise. The adversarial relationships of 
current collective bargaining apjHoasrhes will nm be 
effective in doling wHh the hazante of new tech- 
nology b^use time I»zards rniuiie a cmutant 
willingncws to make dranges quidUy. A aew coopa- 
ative dimension needs to be added to collective bar- 
gaining that is spedHcally aimed at new technology. 



Ui asuriitg Success 

IbdiQr thcfe is debate about the number of r^- 
sons that die or get injured or sick each year fn. to 
occupational injuries '^nd diseases. Different groups 
that keep statistics on these r'eaths, iiuuries, and 
illnesses, such as the Bureau of Labor Statistics, the 
National Center for Health Statistics, and the Na- 
tional Saft^y Cound', eturh come up mth diffeient 
totals every you*. This creates aigumrats about i^- 
tistical sacRfding error, undi^repmthig, difrera»:es 
in reporting criteria (what counts as a case), and 
m^bodologiiK used to raUect data. The National 
Academy of Sdencei, National Insthute for Occu- 
pational Safety and Health, and Bureau of Labor 
Statistks have ail reomtly esmmined occupational 
injury and iUne» rqxN- Jng s^ons in dcjnh and 
have made recmnmendations for improving the cur- 
r^ systems. These recommendations will jnoduce 
improvenwnts that wiU make these 5)«ems better 
incicatoi^ of 'he general state of occupational 
saf<ny and heahh iiwluding long-term consequences 
of new technology. These recommendations need to 
be unplementcd as soon as possible. 

I-?owevtr, even with improvements, current sys- 
tems ai^ much too slow to be responsive to the 
**p(Mc»tisr' injuries and iUmsses of new technolo- 
gies. Pro^s«i and materials are changing so fast 
that the demands on these systems have gi^tly in- 
cn»$ed. Many of thoe new technologic will have a 
life cycle that is too short fot changes to be statisti- 
cally observable while the technotogy is in use. New 
surveillance systems have to be developed that are 
closer to the action in the workplace and the new 
techndo^. These surveillan(x system should sup- 
plcmcni the current systems (once the current sys- 
tems have been improwd). <>ne stub system for 
monitoring haouds and nealth symfMoms, the haz- 
ard survey, will be discussed Uiter. This or sunilar 
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systems need to be available in select rqpresentative 
WDTkplues that are umtergoing technological 
change so thai i>n)btems can be researched in detail 
and discovered as they ocdu; nttlwr than months or 
years later. This case sti^ technique for defining 
po^tial imrf>leins pom smw qmkms abcnit 
metlKMtokvji^ cmscems about rqpmm^ivaMM, 
and burden on select employers that need to be ex- 
amined carefully. On the other hand, it provides 
immed»ae acoess to oritlcid hifonnation that may 
Ittlp to head off prolrfems before they bticome seri- 
ous health or sai^ hazards. It piovyes a yantetick 
of where we are ami where we want to ga The Bu- 
reau of Labor &atutics should institute a program 
of conducting these case study evaluations as new 
technology is implonenred, and widely disseminat- 
ing the resuhs as tiny become avaHabie. Detailed 
documentation of w» findinp am. provide the 
supplementary details misang in national ^istics. 



ltehnok>gy and Emefging Occupationai 
Safety and Hairith Problems 

1 Thiditional hazards such as unexpected entrgy 

rriease and new chemicals wiU still be with us in the 
future workjdace. The use of Uisers, robots, micro- 
waves and x-rays will become more common, and 
with their use tlw tnufitional im^l^M of annul- 
ling eneiipr release ttnd limiting worker access to 
hazardous machine components i^ stiU be around. 
Howcvei; time will be even more pixAlenutic than 
today because of the more complex nature of the 
mechanisnis of eneigy release, and becai»e of tl» 
enormity of the forces involved. For instance, the 
ciKT$y to generate x-riQV for lithograi^ ^hing of 
computer chips is several times greater than used in 
conventional diagnostic x-rays. The saiiety precau- 
tions for this type of in^run^taUon mu^ be much 
b^ter than current n^aiHSards for diagm>stic t»e. 

In Midiiion to these, other new hazaiw* will 
emerge. Some will be the eimic products of goietic 
engineering and biotechnology, white others will be 
the products of our ability to ham»$ the laws of 
physics and chemistry with advanced engineering 
designs. The future will see commercial uses of 
plasma gas ^neratm for tool hardoiing, electron 
accelerators for genoating tnragiaidous power foi 
x-rav lithography in micro-chip production, and 
fu&jon powo- gemrratitm. These will become every- 
day tools used by thousands of workers and many 
will not be well educated or knowtedgeable of the 
tremendous power of the technology they win be 
working with. 

While these ph)«c^ and biological hazards 
will become more prevatoit and dangerous than 
they are tod^, tl»re will also be max physical and 
psychological work demands that can lead to psy^ 
cholt^ical stress prc^tens. Curroitly. the two fa^- 
est rising workers' compensation daims areas in the 
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United States are cumulative musculoskeletal 
trauma and psychological distress. The rise in these 
probtems can general^ be related to two factors. 
There is greater media, worker, and onpkpyer 
awareness and knowledge about how the workplace 
can contribute to such problooss, and secondly the 
huge increases in workplace automation that create 
GOXMUtions that inodittx these dBontes. It is possi- 
ble that dealing with these stress-inditced problems 
nuy be even man difHcuh than dealing with the 
iHoiogical, chemical, and pfay^ hazards. A cur- 
rent example tsay dewxmsuais tbx variety of con- 
cerns posed by new technology which integrates old 
and new luuandte. 

In the latt decade, millions of video display 
tmninals (VDT) ised to display the output of ctm- 
puteis have beoi deployed in hundreds of offices. 
Ths has produced a ground-swell of com^^aints 
from workers about the visual and musculoskeletal 
demamfa unposcd by working at a VDT (Knave A 
Widebadc, 1987; Smith. 1987). After a dec *e of 
ddMte and resmu^, there h a growing conscisitt 
that poor workstatfon design coupled with 
iiK3«iMd workk^ ai»I pottural donamb can con- 
tribute to shouldw, neck, l»ck, and wrist/hand dis- 
orders fos many users. In 1988, the Amoican Na- 
tional Standards Institute (ANSI) established an 
ogonomics standard for VDT use in the worhplacc 
to contnd tttCK; hazards, i his standard was Rve 
years in the making and appeared some ten years 
aitor tire potential hazards were flrst defined. 

Of equal interest is the chUm that working at a 
VDT poses a radiation hazard, is correlated with 
reproductive disorders and creates ma stress, lb- 
day, there is not suffkimt research evidence or ex- 
paiaiee with similar t -chnology to allow us to an- 
swer these questions with any degree of certainty^ 
The debate most likely will continue for some years 
to c<Hne. We <^j) teara from this exampte. Manufiu>- 
turers and aajAoyers isMiaSiy reacted to worker 
complaims about VDTs with skeptidsm. Little was 
done to try to <»nflrm the nature and extnit of the 
I^oUans. Why? Office work is clean. There are no 
hazardsl Thus, the romplamts must be fn»n mal- 
contents and troublemakers. Vmons reacted with 
scathing macks on the motives and intotiions of 
industry. Government agencies were impotent in 
responding to tlus issw becau% tirere woe uo stan- 
dards or guidelines that applied. An ANSI standard 
for VDT work was adopted only in 1988, and still 
then are revnal l^th and safdy questions about 
VDTs unanswered and unresolved by this standard. 
The message k clear. Evea if VDTs are found not 
to be hazanious, tt» r^mits^ of the busnen a>m- 
munity, unions, government, and universities to the 
VDT heahh debate illuftrate an unproductive w^ 
of dealing with new technotogy and its potential 
hazards. Diviavraess, finger pointing, denial, and 
arguments do not solve proMems, tl^ o^te new 
cn». 
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fkw technology can mean dindoit an^ on 
obi hazards (X'-ray use in cc»niMiter diip manufiK- 
turing), am! new hazards for which we have no ex- 
po^Qce to i^p us in deflning their nature and 
ouams. New technoic^ duu^n Ik>w work is 
done, and can affect the wortor^s i^bosodal bd- 
ance which can lead to stim. As a nation, we have 
not bcoi successful in dealing with thoe cm^ems 
thixmgh our traditional institutiom such as gomn- 
n^t and cdkctii^ Imigaining* "^t other nations 
and sosM individual rampanies have bad «>me suc- 
cess in ^>proaching these issues. 



Af^roaches to Occupational Health 
and Safety 

IhttUtional approacti^ to occui^oicmal hodth 
and safety in the United States have stressed the 
aifoic^i^t of rules, regutetions, and staxKlards, 
oftjca coupled with wOTter training. The respondbil- 
ity for safety and health has resided with pmmr 
moot agcm^es and tl^ management of spedfic 
corporations, ^^irious a>rporatk>ns meet tins re- 
sponsibility through a wide vmkty of mfety and 
health pro^nams, ami by distributi^ the n»pon»- 
bility to various managemoit le\^ \mxd on corpo- 
rate philosophy and policies. Some bu^nest^ are 
lar^ eiKnigh to have safety and health <te|»utiimits 
tim sme as resources to line (l^>artnmits and 
as dispoisers of services; many are not. Whatever 
the size of the business, tyi^cally, the pcrint of 
safety action is Uie interaction between the first-line 
supervisor and the onployce. Hiis interacticm is 
oontrotted by rul» and policies, aiui by the person- 
alities, experience}, and conmutmoits of the super- 
visor and the employees. At this levd of interac- 
tion, there is a high degree of technii^ knowled^ 
about vrarkplace saf^ hazards, but \^ little 
km>wtedge about health hazards, and i^actkally no 
knowled^ about tedmological hazards. 

In tte past, such an approach has been mc»t 
effective in dealiog with flxi^ irii^^ hazante that 
hove <^>vious charactmstics that n^kc timn di^in- 
guUiable, and for which engimering controls are 
vniSl documimted (Smith et al, 1971). lH>r instance, 
Btamlards for macturo guarding have h^ crasii^- 
able succ»s in reducing the number of ui^per ex- 
tremity amputations. However, a major pitAlm 
with this apinoach is that it is reactive; it responds 
to hazards cmly after a clear danger has been estab- 
Uslmi and a method for control has been idoiti- 
fied. This approiN^h requires a body of r»earch & 
emi»rkal evidence that dwly deHim the problem, 
and which can support recommendations for con- 
trol. Thb often takes several years wtoi Kidressing 
iww products, imxresses, and techmlog^. With 
the rapid changes in techm^Iogy, such dd^ys in 
cteafing with potential hazards cannm be acceiHed. 
Hazard control for teduurfogy requires a new 
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imcess that will be dynamic enough to be able to 
deal with the imrmsing mte of technologkal 
change. 

An example will illustrate the prd>iems witlt a 
tnuiitioiml approadi. Si^cess in controlling new 
chmical faazmds has nM l^en onnptetely effective 
using the tnuUtional standards-^ting approMh. It 
tyinodly taices i^veral yrars to recogniw ihc poten- 
tial hamds of a sp^fic chonical. It then takes 
more ye^n for def1niti<Mi of the chraiicai's specific 
effects, and dc^termina^n of omtioh. For many 
cbenikalSp for instance benane. this entire process 
can take !»!veral yeass and erul in litigation before 
the Supreme Court. In the mo&ntime, many work- 
ers contimw to be exposed to ix>^tklly ^<his 
hazards. A second problem with this approach is 
that the dhK»ses caused by nK>A cheoikab take 
yeans to devekH>» and almoi^ as mud) tiim pa^es 
before symptoms are recognittd as serious health 
im>btens. New advanns in hduwimal toucology 
atteroirt to devdop ^ly warning symptoms and 
redu^m in physiologlcal/behwiora! response to 
ii^tify hazardous d^nical expraures before bio- 
logical dama^ cxxurs (Johraon and An^, 1989). 
In some cases the bdbavioral tests used for early 
kiratification of adverse exposure have been 
si^c»sful, while m others more dev^>pn^tal re- 
search is noxssaiy To date, this iq[>pnmch is still in 
its infancy and will reqmre sevml more years of 
<tevelopmrat. 

Anotter com^n is that laboratory r^eaich on 
animals can take several months or evm years for 
results. Ifechnology is dtanging much too fast to 
wait years before results are complete. Each year, at 
least 1,000 n^ chonkals are introduced into the 
workplace that are not tested for toxic eHects be^ 
cause there is a shortage of testing fadliti^, 
research mimals, asKi <nher re$cmrc«. New sden- 
tifk methods to screen chemicals for potential tox- 
icity which use inlets and Iberia for t&t subjects 
have some potentid for helping. But, they need 
even more refinement tlvui the bdiavioral tox^log- 
ic^ tttts. Ifechnology may telp us to pwfect these 
aiqiroaches, but that wiU take scmie years. 

When we move from industrial chemicals to 
(insider the potoitial hazards of bicMechnology, 
these toeing methods may no longer be viable. 
Tte biotechnological pnx^ may dire^ly into-fme 
with the n^chanisms of toxidty evaluation (for in- 
stance, bactfiial toting of a ctemical), rendering 
tteir faults dinibtful. In aikiition, the potential 
hazards of biotechiK>l<^ are much more complex 
than thcM of industrial chmicals. Those may rep- 
r»ent new forms of life for which we have no previ- 
ous biolc^^ or toxicofogi^ experience. Will new 
strains of bacteria for hnproving cheese prcKluction 
hsw unexpecti»l side effects on humans? Aside 
from lriotechm>lo|^*s new hazards, other new t^h- 
nok^ical processes, si^ as buikfing compute 
chips with x-ray lithography cr^te umque chal- 
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lenges for cfmtrolUng old haautls. In essence, the 
nature and complexity of the occtqiationa] health 
and safety situation is changing txxause of the 
•i^lrfsxity of technolo^. and the old ways of dral- 
iug with hazards will mH suffice. 

Health ard safet% like most industrial relaticMU 
functions, has traditionally beai addrc^ed through 
the enforcement of federal Utm and within the col- 
lective baigaining agreonent. This makes the struc- 
ture for labor/mana^mmt rdatimis an advmarial 
one. Wten the anphqrer w in ctMnpIianc^ with 
the r^ulations. the union brings the sittution to 
mana^anent's attention. If actimi is slow, then the 
union calls in OSHA to attain compliance through 
the regulatory pr^»^. This ^nerates ill will and, 
oftoi. doual of the problem. For prc^tons that are 
not black and white, for instance the VDT debate 
or repetitive mmions that may cau» ouiml tunnel 
syndrome, the pnKcss of hazard amelioration can 
take years because of aiguments about causation 
and legal actioi». In the meantime, workers nacy be 
exposed to serious hazards without the benefit of 
methods of amdioration. This nrenario h aU too 
real in the American workplace. Advnsarial actions 
produce polarized respond, fin^ pointing, and 
denial, which yield little action in j^ting to the 
h^ of tlM potential probtems. This ai^robch can- 
not address the chaU»iges of new techndc^i^. 
However, there aic several other ai^mrxh^ that 
may have «>me potential for addrnsing the em^- 
ing hazards of new technolo^. 

Successful Safety Programs 

Research on suc^sful safety program perform- 
ance in plants with high hazard potential has shown 
a number of factors which contribute to swx»5 
(Cohen, 1977; Smith et al. 1978). These are having 
a formal, structured i»ogram so people know where 
to go for help, having management commitment 
and involvement in the program, good communica- 
tions between supervisors and workers, ind having 
worl^ mvoh«ment in the saf^y and h^h actha- 
tia. Experts feel th^ facton are effective because 
they provide a framework for cooperation between 
labor and mana^ent in identifying and control- 
ling hazards. These factors parallel the basic under- 
lying principles of the social donocracy. hazard 
survey, and etgonomic committee approaches (dis- 
cussed later)— tlut is. cooperation. partici[»tion. 
and honest otchan^ of ideas about pn^lems in a 
controlled format. These can be the building blocks 
of future enbrts to deal with the potential hazards 
of new t^nolo^. 

One focal study summarizes tl» importance of 
t<^ involvement and cooperation. Cleveland. Co- 
hen. Smith, and Cohen (1979) studied five National 
Safety Council members who were award winners 
for having the most successful safety programs in 



thdur industry clasdfkatira for several years. Three 
were dhenical plants, one a textile plant, and the 
fifth was a i^otoflash manufacturing facility. Each 
iras sent a comprehensive questionnaire survey that 
addre»ed aspects of their safety program. Later 
each was visited for a comprehensive on-site evalua- 
tion using a (^klist of safety program chwacteris- 
tics. Of special interest were the findings that safety 
conmuttce activities v«re more importam in hazard 
omtrol than ha*^ professional safety staff. In ad- 
dition. h«dng a cmnmitted wcH^kforce that partici- 
pated in safety on a daily basis was a key element 
in their swxen. Hmt workforce should be trainol. 
particulariy tli^ first-line supervBors tocher with 
the line workers. Finally, having r^ular procedures 
for keeping up to date on the nature and extoit of 
haaards was an important program charactoistic. 
This research identifies the importance of all levels 
of plant per»>nndl being actively inwlved in haxard 
identification and control, and carrying these re- 
sponsibilities out cooperathvly. 



The Need Ibr New Safety and Health 
Approaches 

Based on our undmtanding of successful ap- 
IKoaches to safety and health ami the unique nature 
of the emerging hasrante from new technolo^. a 
cCTtral feature of any oew safety and h^th ap- 
proach(es) to new technological hazards must focus 
on changing the confrontational relationship be- 
tween the workforce (lator unions) and manage- 
ment. Just as high quality and pnxlnctivity can best 
be achieved through cooperation and trust (see 
Lawler. 1986), so too can the control of emerging 
technologkal hazards. The "than" against "us" 
mentality will not be successful. It imposes too 
many d^ays for effectively controlling these rapidly 
changing Imzards. New approaches have to be 
*^roactive" rather than reacting to crisis after cri- 
sis. Hiis (to«nds that labor and mmagement vmk 
together to keep on top of the developments in the 
application of new technology. That is not to say 
that labor and management cannot "confront" 
each <«her on specific issues. Such confrontation is 
an essential ingredioit of collective !^igaiiung. 
Ratho; I am sug^ing that such confrontation be 
undertaken from a difi^oent perspective than is cur- 
rently the case. It should be done in an "informa- 
tional" way. TTiat is, if Ial»r r^rts a jm^lem 
that is ignoroi by managemoit, then the safety pro- 
cess shouU "force" each side to gather information 
and talk through what is gathered immediatdy. and 
in a spirit of d^oyvery rather than debate. When 
this does not work, then there is ample time for 
confrontation through the normal (»Uective bar- 
gaining grio^Dce proems. 
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ScandlnaWaii Social Damocrwy and 
Safaty ami Haatth 

One framework for addbrmii^ the h^th aad 
safety issues of new technology is the soci^ demo- 
cratk apprrach practiced in Norway aiul Swedm 
(Emery & Thorsrud, 1969; Gaideli, 1977). This ap- 
{m>i^h is based on the concqpt that wm-km have a 
rii^t to partxdi^te in decisions about their working 
comUtkins and how their jc^ are done. In Sweden, 
there are two central federal laws that «tabUsh the 
bi^kground for health and safiny. One is similar to 
oiu* Occupational Safety and Hc^th Aa md eslBAh 
Ushed a^ndes to devdop aiKl enforce oandards as 
well as to conduct research. The second is the Law 
of Cdc^CTniination that ^(islates the right of 
worker iepr»^tativ^ to participate in dei^non 
mating on all aspects of work. This law is effective 
because over 90 percent of the Swedish bltie and 
white collar workforce belong to a labor unitm, aiul 
the unions take the lead in repres^ting the mt^ests 
of the employees in matters pmaining to workmg 
conditions, including health and safety. A major 
differ^ice between h^th and safety regulation in 
the United States and Si^eden is that in SwNien the 
hralth and safety process is customized at the local 
plant level so that issues of $p»^fic int^est to a 
particular i^ant can be emptorized. The laws allow 
for some flodbility in a^r^ing local coiHxms. 
This is in contrast to the OSH A concqH which re- 
quites all plants in the United States to meet identi- 
c^ standards of compliance using the »me or 
equivalent procedures. While the Swedkh approach 
does have spedftc standards for exposures aiid 
safety guarding, it allows for individual plant initia- 
tive in achieving the control of the hamrds. 

The Scandanavian approach also puts more 
emphasis on the quality of working life in achieving 
worker health and well-being. Thus, there is on- 
phasis on ensuring that job design and technolc^ 
implementation do not produw physical and psy- 
chologidd stre^. A example would be the Simiish 
approach to the VDT debate. Concerns about VDT 
safety orii^ted in Sweeten in the early I9]W's 
when field research indicated that VDT usm had 
visual ccmiplaints. Based on empli^nee concerns, 
tmioiu and mana^ment at specifu: companies de- 
veloped programs for eye carc, improved worksta- 
tion design, b^ter VDT design, and improved job 
(^ign. The Swedish Iblecommunications Adminis- 
tration is a prime example of this cooperation to 
solve VDT problems. As specific coimms, for ex- 
ample visu^ problems, have ari^ they have bwn 
leady to solve tl^ problem, in this case, by ctesign- 
ing a better VDT screen and by instituting a com- 
j^ehensive vision health program for all onplc^nees. 
When musculoskeletal problems came along they 
(^gned and manufactured a new electrically ad- 
justable workstation to provide tetter postural con- 
ditions. As the debate on reiKoductive effects con- 



tinue, they allow transfer of employees on request 
away from VDT work and participate in ^ivmunmt- 
sponrared texarch to ctetomine the nature mid ex- 
tent of the problems (Ostb^, 1986). This is not to 
say that similar efforts are not to be found in the 
United Stata. Sevmd U.S. employers have also 
taken the san^; or simUu* measures that Swedish 
IfeleCom took ami also are cur.i. cly particii»ting 
in US. gowmmrat VDT remarch. The diffnence is 
that in Sweden the action was taken whoi the pn^ 
lems wwe firrt reported, while in the U.S. it has 
taten years for employer rKpome. In Sweden the 
response is wid^rrad, white in the United l^tes it 
is the excqHion. 

Wto) it comes to less well-defm^ VDT hf^th 
i^itts s^mA as jc^ stms, ihere Im been a miK:h 
greater differrace in the Swedish and US. employer 
response. In ? fedml safety laws prohibit 
werly rq^etiti^ ^oring*' work as (tetrimoital to 
oni^h^ee i^yciw health. Companks and 
umons work tc^etlmr to dei^op that have 
bn»u!ened cornet thnmgb various masutes such 
as )€b enJiaxsemcnt and enrtchnrat, )€b rotation, 
and aaplayee partidp^cm. Tl^ne are no federal 
laws in the U S. that would mandate similar re- 
quirements even though le^arch has danoi^trated 
that many VDT jobs are highly repetitive and 
stressftil (Smith, 1987). The Swedish approach to 
soda! dc»nocr^ may mn be acc^[^le or even 
desirable in the United Stat« because it requires a 
legislative mandate for worter (union)/employer 
cooperation. It spedfies participation in decisions 
about the design of work and the application of 
technology as a worker right throu^ the i^icipa- 
tlon of the union in company policy and decision 
making. This is vastly different from the collective 
baxgaining ai^ro^ typified in tlie US. In addi- 
tion, a much smaller percentage of the US. work- 
force is unionized (about 22 pocent versus 90 per- 
(xnt)^ and problons of imp^nentatk>n in ncmunion 
companies could occw: Spedfic aspects of sixrial 
democracy, sudi as coopoation between labor and 
managemont, employee involvement in job design, 
and recognizing that work is more than a i^^heck, 
may be useful in developing a model of labor rela- 
tions for health and safety coiisiderations in using 
new technol(^. 



Employee involvenMnt 

Oiganizational and job design ctpens have 
long proposed that emplc^ involvement in work 
enhai^ mcMivation and produces efHdeiKy and 
product qttaUty benefits (Lawler, 1^). Examples 
of this are tl^ Scanlon Plans u^ in the US. dur- 
ing WWII, quality circles piomer^ in Japan, qual- 
hy of working life committees and joint lator/man- 
agement committees for solving prcMluction 
problems and ensuring product quality. Some 



health and safety expats fed that emplt^^ should 
be involved in safety pn^nunming and hazard rec- 
ognition to promote safety mfMivation (Peterson, 
1979). An effective erampte of unng th» concept in 
health aikl saf^y is tlw Hazard Survey Program 
(Smith, 1973; Smith. 1985). This program was 
started at tl»s Univeraty of Wisconsin in the early 
I9^'s as an alternative to formaliad safety insp^- 
tions of plant fadfiUes. The central concept is that 
<»nplos«es know more about their jobs and the haz- 
ards of th^ iabs than anyone else. Research at the 
University ami tl» Wisconsin Departmoit of Indus- 
tiy and Labor (Smith et al., 1971) showed that 
moH hazards were either transient or dvs to improp- 
er CHganizati(maI or individual bdiavior. Such haz- 
ards are not tikely to be observed during monthly 
formal inspection by safety staff or ammal rampli- 
ance impecti<ms by state or federal inspectors. The 
theory proposes that the way to keep on top of 
the«; transient and bdiaviora! haaante is to have 
than idoitiffed cm a a>ntinuous daily basis by tl^ 
employees as they occur. 

The organization of ihc hazard survey includes 
a review ccmunittee, omtact persons in ^h cMgani- 
zational unit and checklist forms turned in by em- 
ployees that identify hazards when they occur. The 
pixKcss incli^ all levels of i e organization from 
the shopfloor to Usp management. At tl» shopfloor 
level employees use a checklist that idoitifies the 
nature of hazard, the location, the time of occur- 
rence, the type of accident that it could lead to (if 
known), the ^iousmss, ai^ mrommoidations for 
elimination or control. Employees are not required 
to nu in aU of the infOTmadon, jw^ that which 
identifks the hazard and its location. However, ex- 
perience with this program shows that many em- 
ployees irant to be involved in their own safety. 
Having than think about the hazards ami their 
control reinforces employee intoest, mt^ivation, 
and knowled^ about safety and health matters. 
Many of the onployK sugj^tions for hazard con- 
trol (tenuMistrate innovatifm ami fnovide oKt-effec- 
tive solution that m^ nm have bom thought of by 
the professional safety and heahh staff. 

lb control the survey process aad ensure that 
"real" hazards are cfealt with, a bureaucracy must 
be mblished. One effective structure is to have 
dnignated pmons in each wiH-k area that serve to 
funnel the identified hazards to a review a>mmittM 
that evaluates the checklist mformation. These des- 
ignated persons are known to everyone in the work 
area as the hazard survey contact person who can 
supply a checklist on request. When emeigoicy haz- 
ards are idaitiHed, these poroitt can access \xy 
safet)^ health, and management personiKl directly, 
which ensures quick action to resolve the situation. 
For instance, if a biological spiU occurs, this person 
am work with the supervisor to control exp(»ure. 
call in medical staff, and contact the decontamina- 
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tion specialists. IVpicaliy, these functbns are the 
sole responsibility of the first-line or middle-level 
supervison. This program provides a sharing of se- 
lect management responsibilities and power with 
tlK line emplc^e^. 

For hazards that are not immediate emergen- 
cies, the checklist is filled out by an employee, 
given to the designated per^m, and then forwanfed 
to the review omimittee. This review committee is 
made up of a subset of disi^iated perscms, sdect 
safety and health sraff, union represaitath«s. a few 
first-line supervisors, and s^Kt managm. TTie re- 
view conunittee evaluates eadi hazard checklist at a 
weekly meeting and rates the importance of eadi 
hazard. Whoi Mvitous hazards are nibmitted, th^ 
are rejected. The checklist is a three-part form that 
I»Dvides for ctMnmittee rating ami recommcMkd 
f ction. One part of the form is sent back to the 
work area where it originated the day following the 
committee meoing. This provides feedback to the 
emplcQfces of tte work area about the nature of tl» 
hazard, its primlty, and any action that is propel 
tc resolve it. 

This ai^roach has sevetai ^maAs that are 
similar to the social democracy approach but which 
are applied differently. Coopoation between em- 
idoyees and mana^mem is central to effectively 
identiHng and eliminatmg hazards. Empkyees are 
direoly involved in the idoitifkntion of hazards 
and thus thdr own heahh and safety. They partid- 
IMte through hazard idaitificatk>n ai^ by serving 
as a designated hazard survey contact person. There 
is a sharing of power with employees to deal with 
onngendes and in making deciskms about tlw ac- 
tion to he taken on identified hazards. The u% of 
involvement ami being able to have some ^ in tl^ 
control of hazards acts as a motivational fon» for 
hodth ami safety awarrams and Kti<») emiHoy- 
ees. It also provides a dieck and balance on the 
profe^onal h^th and ^f&y activiim in a axn- 
pany by providing input, direction, and discussion 
about hazards. This keeps the professional staff 
abreast of current i»ues and preplans worthy of 
interest. It provides a means for early warning indi- 
<^ors of some of (he difficuh to defuw hazards 
and thdr symptoms, such as chnmic a9>uma, stress, 
and bi(d(%i(»l contamination. 

But the ai^pn^di has weaki^es. It can be 
misused by managonoit and unions. With this ap- 
prrach. tl^e is not necessarily a requiroi^t for 
union involvnnait. Empk^ee participation is dire^ 
ami at the work arra levd. While there is m> re- 
quirement for unitm inivlvement. for the process to 
be cooperative it is important to have the imions 
involved, preferably <ii^ the union stewards hi 
e^h work area. While it is administrativdy feasible 
to have the union OGclucted from the review commit- 
tee, this p(^ ^ous practi^ prc^lems, espedally 
when it comes to the implementation of solutions 

no 



ami go^nd lubor-numa^imit iriadcms. Hieoitti- 
catty this approach couM fuoctkm j»op«iy withwit 
involvesiientt but not j^as^kMly, j&^tkUy, 
this process has the potmtial to weaken important 
msmn functioiis, swcfa as enwring wor lQ»r safi^ by 
^ting diiect mpk)yee invc^^oimit witlKHtt unkm 
iniwt. Therefore in unions2^ companieSt it should 
be a itquimnent for the unkm to be rqmsoited at 
the review committee level. TWs enhances the coop- 
erative nmure of the process ami reduces tte ixm- 
battve rations. 

Theie is the po^biUty that the uoicm could 
abuse this procasn In a Imstiie labor relatkms envi- 
ronment, when a new tcdinotogy is introdwed into 
the workplace, the union could progrun employei^ 
to submit many hazard d^^ddi^ to oeate jmAh 
tons for manageoKnt. Wlm ctdtective baii^uning 
on these technology ami health ami saliety i^ues 
breaks down^ tht union couU loe thk inocess to 
harass nmna^i^. This then wmikl be an ttUi- 
tkmal forum for ti^ grkvance pmxss. Agidn, this 
umtermhm the cooperative spMt of this jHOgram. 
The program am only be ei^fective if ttee is agree*- 
mmt between workm (uni<M»i) and managemwmt 
ttAt tMs process is to be used for teahh ami safety, 
not for colkctive baigahnng grievarces. 

luting of tl^ hazard survey iy>piOficfa in five 
foundrks and om metal stamj^ compwy stowd 
the ii^reased effectivtmess of this sppr^^ over 
state saft^ inspections (ClevdamI, 1976). The re- 
sults showed that WOTker identifkatic^ of haaeards 
corrdated between 0.53 and 0.90 with ti» types of 
hazards eating work^^s compensation i&ijurtes, 
while state inspector citatkH» for vi<riiai€»» of 
safety standards rdated to only 10 painmt of the 
worker's compensation injures. In cm'liast, thb 
program was as succtssf^iUy implemented in the 
public se^cH* (Rkhardson^ 1973). Several jHiblk 
ag»^ks, iiKduding ekmioitary schools, a university 
iK^tal* a state moital hosi^, a munkspal golf 
course* and a state kbor agm^ implemmted haz- 
ard id»tification progruns in 1972 and 1973 with 
mixed succei». In many ewes, employees wnv not 
as successful in identifying hazards that rrftocted on 
tlK; majority of workers* ccmipcmsation injuries, 
even tlwugh they were almost always able to id«i- 
tify the most serious hazards tl^ imxiuced is^- 
ries. However, the ^itkal eh^nent in succe^ or fail- 
ure of this appnwch in the puUk agenda iras the 
followoup by managraient on the Imzanlto kimti- 
fied. In a^i^i^ where managc^nent failed to take 
Ktion ami to prov^ £»dback to the an|^>yees, 
tl^ hazard k^ui^uicMi programs aiw^ni foiled 
due to reduced trnjAo^ intemt. Thli same kisul 
of problem has b^ sem in othor programs using 
en^loyee partkipatk>n* When the ooq^loyee is^mt 
into tl^ jHocess is m>t used, €mpkyt» reduce tl^r 
involveni^t (Lawte; \WS). 

Another empk)yee inwhtanent approwh that 
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could be siKxessful in Miibesinng some of tlw 
onorging issues of new tedmc^^ k the Jdnt 
Union/Maiia^Emnit EigcHKKDQic Cmnmittee. This 
was dev^>ped at the Univondty of Wisronsin 
Schwl fm Workers ami (k«ls wldy wiUi spedfic 
types of hazards dw te etgonmnk probtons (Hag- 
l^und, 1981). This approach starts with a joint 
training course fot union rewards md Hue manag- 
ers about tlw haa»rds of duoiuc trauma and pmad- 
ble orgomnnk intn'vraticmi to reso^ tl^: prob- 
tems* ItM course covers bow to reo^piize 
etgramnk hamnb, how to moisure the hazard po- 
tential, and how to devdop dialogue and coopera- 
tion iMwecm labm* and management. Thfe uaining 
^ ted by A focQitetor (tyi^call^ a Univmity staff 
parson) ami is OMKiiKted at the company during 
wmk Imurs. Emi^oyees and siq)misoni are given 
time from tl^ jobs to part^Mtte, whteh <tonon- 
stnOes the importance of the program* One main 
purpow of tte tmiidng b te goiantte disoisdon 
between line managers/supervisors and union repre- 
sratatives about spedfic hazards and worker per- 
ccf^ns. This give and take develops an under- 
standing of the otto* pers<m*s poiqNsctive ami 
waoGcm. It often genmtes good K>lutions, espe- 
^Uy toward the e»d of the course whoi an undo*-* 
^ax^Ung of tltt course technical material b inte* 
gntei! wfthin tli» qx?d& context of tim i^utt. 

After the training, an ergonomics aimmittee 
composed of top managonent, sdect liw manage- 
ment, and select union stewards is established that 
meets on a regubr bask to discuss ogcmomic prob- 
lems and potratial solutions. Employees with ergo- 
iK»nic imrf^knu can rqxnt them te a mantm- of 
this committee, wh^ tmb te be a imkm steward. 
Semi-annual retraining is ffvm to the ^goxK>mics 
committee on ematging issues that are generated by 
the kinds of problems being reported at the own- 
pany. This appioach has been cxtirmely successful 
in reducing tlu: extent of chronic trauma in dec- 
tronk i»anb^ iriimts in Wiscmisin. 

The wOTk^ invcrfvement and partidpathfe ap- 
pro^m have bem very si»:cessftd hi inqirovmg 
jModiK^tivity and quality in numuf^uring and as* 
sembly* Some similar success has been demon- 
strated for health a^ saiety tmrf^tems, arpedally 
those that are easily recognized by vorkers such as 
chnmic trauma hazards. The application and suc- 
cess of tlttse nppromim hm ImHight about a revo- 
luticm in tliinldng abcmt ti^ spedfic responsibilities 
of managanoAt and labor. These progfwm have 
sucnected where nuumgment and Uibor have devel- 
oped a respect ami trvtst for the omtributions eadi 
can make. Ti^ is a shift from conftontaticMi to co- 
opm^m* But, h does not occur overnight, or 
without smne ccMnpeDing force, si^h as the specter 
of a serious hanrd, that ^aMidies the i^ed to co- 
operste. Ihm cmly ccmies later» aftor a track recmd 



of mutual benefit is demonstFRted. As one longtime 
union member at a Genoal Mmors plant put it, 
**It's a tot more difficult working together. When 
labor ami managonait used to Fight, hell, that was 
easy. lfou*d take a position and hold it— win or 
lose. Now it's amipimnising all tiK way through to 
solve problrais" (Zino, 19S8). Such compromise is 
hard when you are not used to it. 

Collective Baigaining Approach 

The history of labor relations in the United 
States is one of negotiated agreements rather than 
the coc^rative ^)pn»ciKS Men in countries such 
as Swetton that loe a »>dal democratic iq>proach. 
Collective baigaming is predkated on the belief 
that informed and sennbte parties can come to an 
agreement on a range of inuo affiniing employee 
well-being inchiding occupational health and safety. 
Unfortunately; hstory has shown that the m^or 
employee wdl-being fi^^tors that end up in such 
agreemoits dad primaiily with wages and benefits. 
Safety and health coi»idaBtions are often included 
but are compromised for wa^ increases or benefit 
oihancemoits. Most importantly, tb»e agreements 
typically do not addre^ the **unknowns"; rather 
thcjf deai with what is currmt kiK>wledge. Thus, 
the unknown hazards of new technology do not 
get includ«i, siiKx they are not pan of current 
knowledge. 

A ttajoT unimi t^rat^ for improving occupa- 
tional safety and health has been to entourage state 
and fodoal govmunents to develop laws, rela- 
tions, and lOandards to control known or suspcxtcd 
hazards. The Mining Safety and Health Act of 1969 
and the Occupational Safety and Health Act of 
1970 are prime example of m^or sucoss^. In re- 
cent years, tl»re have iK>t been similar sua:esses at 
the federal level. An example of a very recent activ- 
ity has been attempts by unions to get VDT safety 
legislation pa»ed by sevoal state le^slatures and 
introduced into the fed^ Congress. Recently, the 
passage of such a law in Suffolk County, New 
Ifofic, demonstrates a minor victory for this 
approach. Even ^ the efficacy of local legislation 
in dealing with the potential hazards of new tech- 
nok^ is qiKstionable conddmng the long time 
frame, often several years, needed to get such legb- 
lation i»ssed and imi^moited, and the vaiiation in 
local laws are ofto) bawd on arnipromise and not 
on Kience or health and «di^y considerations. 

Tltere have been mher union/management ini- 
tiatives for addressing safiety and health within spe- 
cific corporations. The United Auto Workers con- 
tract with Oirysler CorporBtion in 1973 called for 
the appf^tn^t by the company of union safety 
and beahh rq[»esaitatives paid for by the company 
and for the formation of plant safety and health 
committees with w>rker r^mnentation (Mirer, 
1988). This spread to oihet comi»nies in the auto- 
motive industry as contracts came up for renewal. 



Union health and safety rqt>r^ntatives were trained 
alon^^ thdr numagmmit counterparts. This cmi- 
tra<s abK> provided wiHrkers with wxess to plant- 
tevei safety aM Inalth infmmatbn and data so that 
they knew more about the hazards at the work- 
place. Mirer (1^ states, ''Hk local heahh and 
safety committee provicted an arena fc»- prol^m 
solving, while the compkim and grievance proce- 
dure backed by the right to strike pnndbcted an aima 
for resolving unsoh«d problems.'* 

This far-reaching agreement was the basis for 
more extensive cooperation between the UAW and 
autcNnaffv.-s. At Gtnoal Motors Corporation, the 
compaii id the UAW haw undertaken a co(q>ert 
tive pnopam of jointly woitii^ togtther on a hoA 
of issues iiMrluding safety and health. In their 1987 
collective baigaining agreement, "jointness** was 
defined as . . activities wifl be jdntly devd- 
oped, monitored, and evaluated" (Nfon; 1988). la 
his review of this i»i^ram, Mirer (1988) goes on to 
s^, "Furthermore, decisions must be arrived at in a 
setting which b rluuacterized hy Ohi putks vmk- 
iog tocher in an atnu»pbae of mutual tnuO: 
making mutual dedsions at aU levds whi^ mpect 
the concerns and interests of the parties invohvd; 
sharing responsibility for tte problan-^oMng ]»o» 
cess; and sharing the rewanb of w:hkving common 
goals." 

Hits a>nmutment to cooperaticm must be tlw 
teckbone for future labor/mlUla9^ment i»ognms 
aim^ at dealing with the hazards of new technol- 
ogy. But. before we rejoice that the battle can be 
won primarily by c(K>perative involvement, sober 
reflection on the divem nature of fiiture hazards, 
such as biofaazards psychological stress, and new 
chemicals, indicates thm is much mf»c to be 
done than just working toi^her. Time is aIiM> the 
need for much more research, for ccmstam viqji- 
lance, for pilot studio to catch oneiging pn>btam, 
and for mcreased federal action in a coordinated 
wi^. 

Reconrifnendatfons 

It is my iMlief that the following con^eratioitt 
wiU have to become i>art of a new labor rdati(ms 
philosophy for uldressing tlw h^th and safety 
problems of new technology: 

1. Managemnit/labor cooperation: Ti^ huge 
potential for disasto- from the possible hazards of 
new technology requires that everyone ccntribute to 
hazard reco^tion and contnrf. This offers a 
greats base of mput into drasiras abc^it the iw- 
ture and comnri of such potaiti^ hazards. Mai^ of 
the new hazards will be |»)^}K>logical laiho- tl^ 
laical. Such prc^tems require a diveisitiy of ininit 
to get a perspective on potential health effects. 
When these inputs are provided in a positive for- 
mat, thdr acc^ptam^ is grrater. Confrontation and 
finger pointing can be divisive and cr»te an atmo- 
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qdmt what actioD is (teh^. Such del^ can uld- 
mttely teftd to ditas^ R»- mrtai^» i^rigewtk 
(xnodi^ have a |[fes{Mui of tes than five yean. If 
these imxh^ pme a hazard, the nattne and dgnif- 
iaoKt must be known quickly; ax^ action takra 
qtdckly. Ddi^ due to confrcmtmion <h u» of stan- 
ikud-sMii^ procedwtes stow down tl^ omtnri pro- 
cess ai»l eiqpose wmters U> unronmi^ mk. 
Sudb cooperation itquim an atmmphere of 
ttspect^ honesty; and trust. There are current oam- 
ides of how this can be achieved at a i^ant tevd, 
even at a corporate or industry tewl (for in- 
stance, the 1973 Unhed Auto Workers contract with 
Cttfystor Corporatiim and the 1^ GM contra)* 

2» Mana^i^tt and labor must be wUling to 
amfnmt ''prol^ms'^ in a podtive atmc^pl^re. 
Even in (be han»eA of familfes* ttore are aigu- 
men^ and confrontations. This is heahhy and jmy 
vides a safeguard against abu». The sanw is true 
of Imdth and safety in labor tdations. Tto« will 
sooMlhnes be a need to confront wt»» coopmtive 
dkntB have stalled. Ttw difference in this ap- 
|m>^ and trwiitional confnmtation is the undn^ly^ 
ing bi^ef in t}» tK»i^y of the other party and 
trust that tl^ will (k> what is right and proper. 
Vsry few mana^^ would wilhngly expose worters 
to soiotts Ittalth ami safety hazante. Thus, tl^ l»- 
sis of amfrontatkm » misunderstanding or misin- 
filiation. Thoefore, the purpose of confrontation 
h to jmmde information and perspective that can 
MTve as t)» basis for cocq)erBtivet j<Mnt pn>btem 
solving. Where mfcmnation is lacking, thra an 
a9»»ia for getting tim information can be coopera- 
tively establbbed* The sharing of health and safety 
information and data as specified in tte 1973 
UAW/Chrysler contract is the type of effort that is 
needted since it makes information available to ev- 
cryoM for the m<»t effective 2HX>blem solving. In 
tl» end, ctmfrratation can be a check and l^lance 
within the firamework of co(^)eFation. 

3* Workers must be artivdy involved in the 
I^ocess of technological innovation* First, new tech- 
nology oftoi bdngs i»ycholc%icai o^ncems about 
job ftitmie, exotic luu»rds, and jc^ changes. 
Whether these concmis are valid or not is unimpor* 
tant if they produce stress and motivational prob- 
lems. W^^ker mvolvemoit and slmring of mforma- 
tfon with workers can reduce concerns about new 
techndogy. Se^nui, there are c^iain kinds of ba2- 
ante that worters are knowledi^able about. Hmring 
WOTters reporting tt^se serves as a front Une of de- 
fense. In additkm, workers often h^ some exper- 
tiK that can be aiH>ii^ to devdoping hazard mn- 
Uol methods. Third, for many hamds, it is 
impcmant that constant surveillance be maintainc»i. 
The worker is tl^ most logical source for this. 



Wcn^km repent en^rging syminoms, unw^ual 
rMicms, or lUMipected remits tarn the irark ac- 
tivity, fourth, responding quickly to po^tial haz- 
ards may prevent a disamer. If wotIbot are traimd 
m rqx>rting health symi^mns, t^ it may be possi- 
ble to dfiect hazards befm they do any dama^. 
This is especkdly critical {ckt triohazards for which 
no tmdth i^ects cfatta is cvaitol^. 

Emplo^^ ami unions i^hould be induded tarly 
in tte jfTocess of ^hm>k^teal imumiticm to pro- 
vkk input aikl expat»e. Hiis will also ivsip in 
redtKTing emj^c^ fears a^KKiat^ with new 
techmilogies. 

WiH'kiur trainipg in repenting health ami safitty 
ccn^^vs is ra^ntial. Some formal trsimng in haz- 
ard recofpnlticHi wmild also be useful. A training 
format such as the labor/man^^raioit «]^nomic 
^ms could be sm%»»f^illy used for this. 

4. There is a tMced for comrtant vigilaim at the 
workplMe when new tedmok^es are introduced to 
catch pr(rt>fama befbre tl^ becontt sorious. Coop- 
erative efforts betwroi labor and mana^ment will 
provide the dimate for reix>rting symptoms and 
diwomforts wly. Use of faaasard surv^ and other 
tedmiqun will ]»ovide the tads for judgments 
about the mttiure, extott, ami hazard pcrtential of 
any pn^sfems. Nkional reporting i^ems using pi* 
lot studies and case evalmttions used to be imple- 
mented to siq)plenia)t current icjury and iUn^ 
reporting systems. 

5. There is a need for special health and safety 
technical exp^tise. Mai^ of the new technologies 
will produce hazards that require ^pedal expmise 
for examination and a>ntrol. Workers do not haw 
tl^ technical skilte for ^his* Management will have 
to (tevdop tedmfcd staff in tli^ heahh and safety 
im^ram. It would be uMfUl tt> jnovide miion stew- 
ards with technical im«itatiim as well. A modd for 
sii^ a program is the W^kphice Hedth Fund **£r- 
gonomics Thdning** grant from the National Insti- 
tute tor Occupatkmal Safi^ ami Hrahh. 

Government wiU have an «saitial r^ponsibil- 
ity to condiK:t research that will provide input to 
labor ami managrai^t intaaction. This t^hni^ 
information will have to be presoited so that it can 
be understood by labor and managanent, and not 
just sdentific staff. Ckrvoimmit will also have to 
provide son» levd of ccmipdUuice levity to im- 
tMove safety at re»lcitrant ccm^imntes. llie role of 
government will genoally be consultative and infor- 
mational wh^ will sui^x>rt tte oMpcmtive efforts 
of labor and managen^t. 

UniversUtes will ^ed to develop more prof^- 
»onals to cteal with tte safety ami health imi^ of 
new technology. ^>ecialitks in busim^, engineer- 
ing, toxicology; gencAks, ei»demiiriogy, and m^i- 
cine should be emplmi^. 



6. A frnmal stnictuie h needal for imi^ement- 
ing the c(N^;)»Btive efforts of labor and manage- 
nacnt. l^is stntcture slKHild jHOvide for sharing of 
heahh and safety inftmnation, i^tfaering hazard/ 
symptom information, inten»:tion between labor 
and management, and the development of expertise 
tor defining aiKl MmtroUing the hazards of new 
teduiolQgy. The structuiv $lK>uId refkct the qsedfic 
corporate approaches to labor relations and pn>duc- 
tion. There is no one structure that will be best for 
all corporations. 

7. The Occupational Safety and Health Admin- 
istnition should c(Misi(ter implbimmting a standard 
that requires all employers to have a ^sint employee 
(unionVmanasanem safety and health committee. 
One aspect of thb a>mmittee's resp(»vdbilities 
wookl be to review the imimct of ptt^pased new 
technologies. This regulation would **fbice" the 
intaa^m needed betweoi e3iq>loyees and mana]^ 
meat. Cf course, the most effective interaction wUi 
o<xur if coqpnative efforts are undortaken, ratl^ 
than hy "forcing" interaction through regidation. 
Howevn; to guarantee that sudi interacticm occurs 
in an phM^ of mpkqrm«it, such a regulation is 
nece^ary. 

In conclusion, the f^ure holds great challenges 
in dealing with the health and safety issues of new 
tedmol^. Hazards that have never been seen be> 
fore, changes in work processes that may be stress- 
f^, and new angles oa old hazards, all will require 
new solutions. These hazards will be hard^ to de- 
fme and control. Thiditional methods of health and 
safety pn^ramming will not be respondve to these 
challen^. New appn»ches l»sed on labor/man- 
agemem «x>penUion and miployee involvement will 
be i^eded. lliis is in line with new concqns of pro- 
duction management and quality and prcKiuctivity 
improvemrat, and may be able to be inte^ted into 
such appn^im. In es^ce, these efforts reflect a 
new era in labor relations. 
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Discussion 



In response to Michael Smith's paper, Larry 
McKean described the health and safety challenges 
resulting from federal product safety reguktions 
that have required his firm to use chemicals with 
uncertain health effects. A second health and safety 
issue, McKean suggested, arises from the increased 
comp^itive pressure in many firms to rapidly intro- 
duce new products or materials into the workplace, 
hampering efforts to anticipate potential hazards. 

Smith argued that the first problem reflects the 
Mbsaxa of broad national policy and federal and 
state mteiagency '-onsensus and coordination in 
monitoring the reuttionship between technological 
hmovation and safety and health. Any discussion of 
biological, chonical, psychological, or physical haz- 
ards involves a number of different agendes, rather 
than OSHA alone. Moreover, Smith sugg^ed. the 
necessary expertise for reviewing and monitoring 
the health and safety effects of new technologies is 
scattered. Greater efforts on the part of educational 
institutions in panicular are needed in order to pro- 
vide training and expertise. As for the rapid proto- 
typing of chemical products and products contain- 
ing new chemicals and other substances. Smith said 
that these pressures are common in a number of 
industries, asserting that 

poHcymakara )ust don't have the knowledge 
and tM^mround to make flood doeMone. 

Suddon Friedman (Research Director, UAW) 
supported the idea that new technology is a mixed 
blesdng from the standpoint of health and safety in 
the workplace. Friedman cited the example of spot- 
welding robots, which reduce workers' exposure to 
hazardous substances such as lead, yet can cr^te 
new hazards, including the risk of robot-inflicted 
injuries and even death among the workers who 
mainfain them. Anotbo* practice, computer moni- 
toring of workers, raises a number of serious ques- 
tions. The Congressional Office of Ttchnology As- 
sessment has estimated tb ^ million U.S. workers 
are subject to computer i litoring. Friedman sug- 
gested that this practice increases the stress level of 
many jobs and also can represent an invasion of 
privacy and an assault on dignity. In its 1987 bar- 
gaining with one of the me^or auto companies, the 
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UAW negotiatal contract language that prohibited 
the use of computm to monitor workers for setting 
production staxidards or supporting disciplinary ac- 
tions. This collective baii^ining breakthrough for 
the UAW, however, has mt spread very far yet. 

lb l»dp deal with the problems cn^tcd by the 
introduction of new technologies, Friedman said 
Uiai discussions and joint heahh and safety initia- 
tives involving the UAW and majcH- cmploym have 
been highly successful and have led to the develop- 
ment of important training, reseaich* and ergonom* 
ics programs. Nevertheless, these private sector labor- 
management initiatives are undeirut by a lack of 
government support for new health and safety 
regulations and for the enforcement of existing 
regulaiimis: 

That to iMliy ttm ciltical piobhtm . . . ttie 
imalmTed mforcemeiTt . . « the cutbacks 
that have occumd In the budgots for those 
prognum* . , . Tlwee me itft vwy serious 
pro b lems , and they «Hikln't come at s 
wmee time ghrni the pace of technotoglcsl 
change* • • • 

Early involvement of unions and workers in 
the planning and introduction of new technologies 
also can improve the design and organization of 
jobs and work as well as workplace health and 
safety. By the time the decision is made by manag- 
ers to purchase and install a sp^fsc type of equip- 
ment, Friedman noted, preplans with health and 
safety, job content, and workplace stress that could 
have been avoided may instead be lock^ into place. 
These pn^lems are stUl more acute in firms in 
which iwrkm are not represented by a union: 

Maybe m need to ^sft thfnidng about pub- 
He potties that would fB<^ie oomfMuHes to 
have safety conunltteeSf even If they don't 
have a union, ttart wouM ghw worfcem mean- 
IngfUl input . . « 

Q^mnenting on the rote of safety committees, 
Umia Laropkin (Research IXr^or, American Fed- 
oration of State, County, and MuniciisJ Employees) 
reported that some 70 percent of AFSCME*s local 
unkiqsJiave safety and health committer* She con- 
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toided, however, that many of these awimittees 
have littte power: 

TheymuMdna^wMiste. . . . Mmims- 
iMnt wys, 'Wt wont dMl wttti this ■! the 

b«gMig tabto. VMi wM Mt tMi hsaith and 
MiMy commtttM up, and then wa wont 
have to dMrf wtth iMa pnMam.' And It ia a 
amy to lat tha union bloar off alaam «id not 
aflMt tha acononUca or tha day4o-itoy ba^ 
gabitog. K la vwy good to talk about tha lack 
or bitonnation and tha naad tor tiiMng, but 
tha union wantt mora I nwh io H ian t and more 

pnHcipatton to aomatMng tint la many a 
powaratraggto . . . going on owar both tha 
traMigtaauaaand . . . howthayQoba] 
wfll be dwriyied as won as the health and 
aaiety aipacto of it. . . . 

As an example of a sigmflcant joint union- 
management effort in the realm of health and 
safety, Morton Bahr described an invitation from 
Bell Labs to the Communicalions Workers to work 
with ergonomics retsmchers in desigidng vkieo dis- 
play terminals. This joint initiative improved the 
design of work stations and yiekkd design stan- 
dards that the union uses in doling with otho- em- 
ployers. With regard to computer monitoring, Bahr 
noted that if corporate management did not move 
to address abuses, federal legislation was likely to 
be ma^ed. 

In comments prefiguring a central point in his 
paper with Richard Walton, Roben McKer»e noted 
that computer monitoring illustrates the dual poten- 
tial of many new technologies to either extend em- 
pk^ control over workm in an essentially 
"Tkyloristic" fashion or to enhance and improve 
worters' decision-making autonomy and mitrol 
over th«r jobs: 

In feet, ttieia aia soma offices where the 
wDHm dont mind being, in a aenaa, ob- 
served as long at the fMback conws vary 
quIcMy end tt constructhw and problem 
sohrlng. 8o» It is a vary crnnpHcated sub|act, 
and It K»t pointo up how laohnology, to tMa 
caae Intormatton technotogy, presents soma 
rsaUy dnunaticaily diftofent ailanwttvaa, md 
It reatty than gats to tha quaatton of how 
managamant and the uition, if there la a 
union prsaant . . . work out a strstagy for 
dealing with the power that is now ptesent. 

H>Uowing up on Sheldon Friedman's com- 
moats, John Read aigued that the man^emoit of 
the introduction of technology into the workplace, 
rather than the collective baiipuning environmoit 
akme. plays a key role in the heafth and safety ami. 
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Hie ai^lkatk>n of technol(^ in many companks, 
he contended, is efSsctlvdy determined by techni- 
ciai» aiMi (ameers who may tove tittle intoactitm 
with the maiMgers or woricers who must utilize the 
new equipment or manage the new plant. In some 
instances, line manage, employees, local unk>n 
l^dcrs, and con^wny human resources managers 
do not even see the tedmology until it is ie»iy for 
imiries^tatkm. In os^ to integrate the technol- 
ogy with the human resource issues, which include 
njorc than health and safety atone, a broadt? plan- 
ning effort must begin well in advance of the 
commitment to a specific process technology or 
equipment. 

John Stcpp expressed concern over the outlook 
for beahh and safety bmed on the cmnments thus 
for in the ducusm>n. Tlw devdc^nnent and in^p^ 
OMntation of i^fw techm^k^ies arc occtnring mm 
rai^dly than her^fore in nmny manufiu^uring and 
m»mcuuiuf«:tini^ firms. Tiuse tedmotogies and 
the acc^fated pace of thdr introduction create 
greater ttemands for expertise in health and safety 
areas. At the same time, ^fts in the structure of 
tire economy ai^xar to be chai^ng the nature of 
the i^rkplace in ways that make it more difficult to 
enforce existing r^latrons and standards: 

. . . many Of the new |oba[ai«] being ore- 
atod hi this country to small companies with 
Inectoquate rasoumaa, the vMt mi^|ority of 
which are not oiganlzed. So, there to not a 
wrion to play that prrtaetiva reto, and daarty 
them are vary ItoiMad fBdma fBaourcaa. I 
think wo have lightly over 1,000 toapedoni 
acroasthacoimtfytoOSIiAnow, . . . biad- 
of^iato by ttij^sna'a maaaiao. IM, wa are be> 
Ing conftontod with thte rspto deptoyment of 
muehmoreaophiMcatodtaehiwtoglaa.lt 
doesn't eeem to me that Inspection after the 

tact to IHtely to produce the deairBd reaulta. 



Stepp suggested that the experiences of other 
industrial nations may im>vide some useful guides 
tines for US. efforts to deal with this chalk^. 
Mkhael Smith dted the example of Sweden, where 
union-tnana^ent *Metemiinati(M}" (including 
union rqpHtsentatkm on corporate boards) seems to 
give health and safety issues a h^lm priority. Tbt 
safoty and health experts in a Swediidi |^t, he 
pointed out, often operate with coi»iderabIe inde- 
penite»e from managnnent. lias may incmse 
workers' willingness to report problems as they oc- 
cur. &nith express pe^imism about the pn»pecti 
for an innovative federal policy in the US. for 
iM^th and safi^ issues. He belwved that any such 
initiative would require sustained pressure from la- 
bor and management, as well as demonstrated suc- 
cen in j<Mnt efforts. 



Semal (Mher partkipftnts ^Kussed health and 
Mifety resBbttkm in ^AJbet imlustrial eomomies. 
Lynn Wilknts rqmted that tte {Mvndnce of Qw^ 
bee icquifcs hralth and safety commsttm in 
catcfpriMS sibwt a I9>a;ifk sin. The law also pro- 
vides that iMMtth and safety tia»ianb must be cs- 
tidd^^ tmdte: the superviidon of a jrnnt o^mmit- 
2te in wfaidi labor and maittgenient tevt equal 
itpKsattttkm. Gumiar W:Aermark (Director ami 
I&ad of the Labor Market Seaton of tte Swedish 
Ea^^jyrrs* Cmifectemtion) otemed that in Sweden 

health and safety staxKiards are reganted as a 
na^am to incmse efficiency but, evra more impor- 
tantly, provkle an eHliective way to rxruit good 
wwters. E^pedally in tixc Swedish i^moiqy, wt^re 
the Ubw Some is growing stoid^ attracting young 
worheis requires that a firm demonstrate a serious 
gmtmitmrnt to a fsBic wrlq^iace. 

John Read oommoited on tte (^dnx syston 
of nmndatory health and safety committees, ex- 
picasing concero about inoviding worken with pow- 
en to evahsate sid^ ami he^ violatkms* Any 
atop-fiom procei^ of codetennintticm that 
workss siK^ tm»id authority roust also train them 
to make mAx judgn^ts. Tl^ answer to h»tth and 
safi^ {m4>teins in tte adoption of mw technolo- 
gto« rontoKied, lk» more in the effective inte- 
gratfam of lu»hh ami safety cmicmis with tl^ 
t»oaiter iHocesses of dedskmmaking on new tech- 
mrfogy a&^»tion, in developing and enforcing phi- 
tosophies at the top and f^tkms at the bottom of 
an Of]pmizatkm that make integration a 
requirement. 

Linda Lampkin suggested that smnrea»ng 
awarene^ among the general public of tl^ potential 
dfects of toxk dmnicals and other hazards giv^ 
unicms greater levems^ in dealing with h<^h and 
salcty issues: 

pn] the drtw for cmmnuiUty rl|0it-to4cnow 
kmm^ «m tmm won warn aiyimtnta about 
ttw kind of ptMrtteWM tint our pwk wpfhBra 
iiM boemiat the iMibne wtfka by tho^ 
pwto» fiti on the benches where ttiay have 
fiMt i^Miyed staff ttiaft hi sbnller to A0Mit 
Orange Id kUi the weetfe. 

John Stepp posed a Inoad question regarding 
US. labor law; noting that the m^ority of the 
giDup agreed that '"Ihyk>rifin'' is outmoded as a 
I^UkMophy of work for^ manag^ent, i»rticularly 
ii»o&r as it assumes that the work force is com- 



pamsd of two mutually ciclusivc groups— thinters 
and doers* He contoided that lkyk>rirai neverthe- 
tess is embedded in fedend law: 



... hi 1035, with the |»essege of the Vito- 
ner Aet» we Incorpomted Thytortan hito mir 
nsmonei NHior pcNiis^ • • • wwi we 901 no 
Of nq^ormn eiw Keep our pfeeent immm^ 
mMwgement moitoi? 

Lynn Williams agreed that Ihyiorism is out- 
moded« but argtucd tJmt an wlversarial relatimuhip 
b^wem tebor and maiu4|em«it is inteent in the 
fact that "owners fftSU own and workm don't, and 
at sonw point in this i»o»ss ymi lum to ddermine 
how are we gmng to slmre the ecomm^ fhaits of 
this succosful raterprise/' CoUecttve Imivuning 
sh^d be a rational |m:Atem*soIving prxe^, rubor 
t^ a highly mcHi<mid confkvmtioion, he sug- 
i^rted, but it should not be leje^ed as a fundamen- 
tal compcHMmt of lalKMrHmum^emem rriattons. 
Mimon Bahr m^d that tli» adwmrial tcHie of 
labm^mana^nrat idations can be isqiroved or 
moderated in mat^ inttances by condi^ing discus-- 
sions between contra negotiations that focus on 
problem i^lving; among <Hher things, this approach 
mearo that many bsua recdve the attrition of 
numagonent and union leadm before contract 
talks. 

Jmeph Mahon agreed tlua the National Labor 
Relations Board CNLRB) toids to pur»ie a very le^ 
j^istic approach to bibor-management relatk>ns in 
its decisions, rmber than exploring nevy as^rorches. 
J^k Barry (Preskirat, Intenuoional &ot>^hoixl 
of Eiectiical Worters) exj^essed an altematii^ view, 
argtung that the Wi^i^ Act contains more flexibiK 
ity than many unions or matiagm sometimes 
sugg^: 



. . . the edveiseriftl eppmseh to (ebof^ 

IrMuWQOnfVni fVwIOfHI tfi vlwm COUnuy IMS 

wiNrM !my wiM for tfw cminlry umJ for ^ 
wortori In this country, both unionized and 
non-unloNs0d. . . . I think flisi %yiorism 
hts pnyvmi to be d^rtanontal to th* Intantts 
of tho country md to tlio worfcen and to tha 
ooni|MHilM> 8cH I think VhstA wa cm piocatd 
under tha auapicaa of tha wagnar Act con- 
tinuing to r^act Thytor, and as comiNmies 
and soma labor unions do, gnuil axcaptiona 
to the Wmner Act. 
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Managing New Technology 
and Labor Relations: 
An Opportunity for Mutual 
Influence 



A Pl^Nir PrefMHWi i»y 
Rtetami WWton 

Gteihiite S^Mxri of Butinm Adminlstfiitisn 
HMVKii UnivwBity 

HolMift B« IteKBiBto 

Biotm Sehool of Im&wtrtel Itanimefiwnt 
MtetsachuMtfts histitute of Ikchnotogy 

dk d| ew technologies ait often essential tn the ef* 
■nfl fort of enterprises to bectmie more cimipeti- 
P^Si tive. How the technology is mtrodua»l, in 
par^ular how labor^-manaj^ment issu« are han- 
ded, will strongly influence whether the new tech- 
nology mate its potential contribution. The pur- 
pose of this paper is to outline briefly what we lutve 
teamed over the past decute about this subject. 

need to distinguish at the outset between 
two brrad workfotw manaip»TOnt strategks, be- 
cause what we have been learning appU^ more to 
one of tittse strat^ies than the otho; We labd one 
of these «rategi« "Mutual compliance^ and the 
otfaCT "Mutual commitment'' CMUton, 1987a}* Vk 
propose that these ahmiative ai^noaches to work- 
Unce management influence tl^ cteslgn of technic- 
ogy as well as the way it is imptomited. 
Ommsdy, we propme that tte dnign and imple- 
nmttation of new technol^ can be a powerful 
fofce toward dtter a compiias^ w comn^v^t 
oii^nization. 

The traditional employmrat relationship as- 
sumes no more than employer and otnpioyee com* 
plku^. Eadi agrees to comply mth certain terms 
of employment, either prescribed or tacitly under- 
stood* Umi^ mutual rompliai^ mployen are ex- 
pected to give a fair day's effort for a fair day's 
asxl managraient is expect^ to supervi^ this bar- 
gain in a firm but fair manner* Mutual commitrooit 



goes well beyond such a traditional arrangement. 
The employee becomes committed to the organiza- 
tion and its goals, which is matdied by additional 
commitment by the emjrfoyw" to the employee's wel- 
fare. Employee commitment takes many forms, in- 
cluding initiative to improve quality; reduction of 
soap and other waste, and an increase in the pro- 
ductiioty of their own labor, Similariy, tl^ organic 
cation's commitment to wmrkeis can 1^ exinessed in 
a variety of ways, including strong onplt^ent as- 
surances, opportunities to partidpate in decisions, 
and pr(^;rams for training und retraining. 

Mmy oigani^ations continue to rely upon con- 
trol and compliai^ technique that have b^ pa*- 
fected over many decades— clear demarpstions be- 
tween planning and executing, narrow and deskilled 
jc^, individual accountabiUiy, standards of mini- 
mum perfomuuice, c\mc supervision, and labor, in 
general, treated as a variable cost. While these tech- 
niques often are depmonalizing and demmivating, 
thdr adverse effects m^ be minimal in imctical 
terms; mcmeo^^ under a>ntrol a)nditions, the orga* 
nization has circumscribed its dependence on the 
competent and internal motivation of tl^ iiuiivid- 
ual. Thotfore, some a)rporatio]» and ^ntnimait 
agemdes still regard mutual compliance as the iPiM 
I»nKtical apiMtsach available to them for managing 
at least a fraction of their work force. 
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While a few companies have pr^teed mutual 
commitment for many decades, the traid towaid 
relying upon policies that elicit employee commit^ 
mcnt and less on ones that impose control i«illy 
began in ine eariy 1970b, as management sought to 
extend to other workers an ai^iroach long idoiUzed 
in relations with the professional work foice— chal- 
lenging work, self-supervision, open communica- 
tion, and mutual influence. In effect, labor is 
treated as a resource to be developed rather than as 
a variable cost. 

The atwve distinctions are important for the 
present discussion of new technolc^. The choice 
between contrasting management ^ratqpes— control 
versus commitment— wUi determir» the lal»r rela- 
tions dynamics that will be encountered in the pro- 
cess of introducing new technolog)^ and therefore 
the steps that are ap^pr^e in onler to make the 
process as constructive as possible. AU», some of 
the new workphice rechnologies. especially those 
utilizing advance information technolc^ies, usually 
can be exploited more effectively with the mutual 
commitment approach than with control and com- 
pliance. Therefore, while we will alK> discuss the 
dynamics and techniques associated with new tech- 



nology introduced into a stable framework of mu- 
tual compliance, we wUl emphasize situations where 
management is 8ttem{rtiiig to initiate or strengthen 
a cmmnitment organization. 

Mutual compliance is found in both non- 
unionized and unionized companies. Similarly; mu> 
tual coramitment is being pursued in companies 
that do wn deal with unions as weU as those that 
da Often the mutual commitment approach is 
jointly sponsored by man^ement and union. 

Management's approach to its work force, 
wh^h we have been discw»ing, and its strata for 
dealiiuj with unions arc closely related. Beginning in 
the mid-1970s, American management's strategies 
toward unions developed along two contrasting 
paths. C^e strategy attoni^s to weaken the union, 
permitting management to manage as it sees fit. 
Tlie othCT strategy attonpis to exjMUKi the area of 
cooperation between management and the union. 

Hiese two stnite^ are alternmive approaches 
to the same compelling problem confronted by 
management— a lack of competitiveness. Manage- 
ment's predicament is aptly portrayed in the frame- 
work in Figure 1 O^ton 1987b). Consider that 
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Strategy A- AttOT^t to w^ken union poww in order to 
secure deep TOC»x>mic and wofk rule 
conces^ons; and an^ept adversarial 
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r^ationsNp Mrtth in wder to su;^)on 
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producttvtty; mi acc^ mat ec(»K»nic 
conceesicos and formal work rute 
modificatk»% may be moctost. 
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management's rclalions with its union can be either 
ad¥ersarial tn cmqmaiive (or some point on the 
speclmm defined by these end points) and that the 
unkm can either have high relative pow^ (meaning 
it am effet^ively pirvm mana^ment fnmi doing 
much of what it vrauM lilce to do) or low power. 
Unimi-managemait r^ions in many American 
imimtrfes had become rurmly establidied in the ad- 
veiBarkl/high union power quadram during the 
19S05 and 1960s. As Irag as An^riaui auto makers 
and sted cc»n|Mmies, for exampte, «wre mly a>m- 
p^ig with otlusr domestic producer who had simi- 
lar lalNH- relmions, this condition created no i^ous 
om^tetitive pn^lons. However, once tlHse compa- 
nltat ocmfronto! tough foreign competitors in the 
US. market, their managements began to recogni» 
that ibs combination of powerful unions and adver- 
sarial relations wu a noiKompetitive position. 

IVvo mvm are available to t^cape this condi- 
tion. The fim is to attempt to weaken tl» unions' 
pown^ ami «xept the possibility tlut adversarial 
itttitudes mi^ be int^nudFied, at km for a i^od of 
time. This route is b«it dramatimJ by an example 
out^ the private sector, namely Presidoit 
Reagan's " ''-vns to break the air tiuffic controller 
^rike r . RATCO union, but it also is ewmpli- 
fied by acuons taken by Contmental Aiiiines, - 
Pbdps Dodge, Greyhound, and perhaps USX. 

Tlu; second escape route is for management to 
accept the union's strength and to attempt to trans- 
form the relationship into one that anpha«zes tlw 
parties' mutual interests to strengthen the competi- 
tiveness of the enterprise. This strata 1ms gener- 
ally duuBCtolzed the idations in recent ye«s be- 
tween Fbtik and the UAW. LTV and USW, AT&T 
and CWA, and Xerox and the Amalgamated Cloth- 
ing and Tbrtile work<;rs (ACTWlD—to dte several 
examples. 

DiffiBmit advantages and disadvantages are as- 
«)ciated with these contrasting strategies. By at- 
UanfAiog to conftont and prevail over the union, 
nyuyigcaiusit usually seeks deep economic conces- 
sions and work rule changes. However, tte adver- 
sarial dimate usually is not conducive to initiatives 
by manai^nent to eaiisi taajAoye^ in ml»r pro- 
ductivity improvraient activitbs. In contrast, by 
attnnpting to struct*ire coUaborative relations with 
Hs imion, numagetuent hopes that it can implement 
ccHnmiunait poUdes and practices and cmlist the 
qxmtaneous cooperaticm of emplc^tes in perfor- 
mance inqmyvtment activities. With this strategy 
ectmmiic concessions and form-il work rule 
cfaan^ usually are relativdy modest, at least in the 
riiort term. 

For it to be feasible to pursue the mutual com- 
mitment approach, the parties have to be able to 
takt a Jong-tom view. Fbr the comi»ny this means 
that short-run, eccmomic pmsures are such that it 
can restet the tmdenQr to go fot quicker but quali- 
tetivdy infierior solutions. F[>r the union, this 



m«uis thai the leadership must cnjc^ sufficient se- 
curity so that they can cooperate with a program of 
change without being v^^ed out of office. 



The Affutual CompUance/Advemartai 
Sc«narfo 

Certain patterns characterize the introduction 
of new technology into companKS that adhere to a 
mutual compliance ai^Moach for at kest i»rt of 
thdr work force and that incept an «iversarial rela- 
tionship with the union, if one is prraent (Vi^on 
1985). Managers temi to be preoccuj:^ by techni- 
cal and economic criteria and dad with social is- 
sues only if and when the reactions of employees or 
unions miuire iKtion. Unions attonpt to impose 
conditions on implementation in order to limit the 
techm>I(^'s diverse effect on the work force, e.g., 
slowing the introduction to ameliorate en^lc^ment 
effects, grieving working «>nditions for health and 
safety muK>ns, enforcing bidding procedures to pro- 
tect traditional seniority rights, and protesting 
technology-based monitoring in order to reduce }fA 
piessure. 

Responding to—or anticipating — employpc and 
union resistance, management adds social control 
to the mher criteria that shape tht design of new 
technology and generally intensifies the adversarial 
battle over managerial prerc^tiv». Management 
finds itself in oi^ or both of the self-rnnforcing 
cycles depictol in Figure 2. In mutual compliance 
situations, managements tend to hold pessimistic 
assumptions about m>rkers' motivations and skills. 
These assumptions lead management to develop 
technologies that d^kill and routiniu ^rk, which 
in turn generate worker apathy or antagonism, 
thereby justifying management's earlier assumptions 
and its control strategy. The devdopment of 
intensely ^versuial labor relations in many union- 
ixed compam'es has reinforced the dj^amics sur- 
romuling technology ttougn. An assumption of ad- 
versarial relations by management leads it to pursue 
objective and utili;» tactics that increase the 
union's ten<to)cy to challenge and constrain man- 
agement actions. 

Each of the two self-rdnfordng loops depicted 
in Figure 2 is robust by itself, but in comlnnBtion, 
they are eq>ecially formidable. For oample, pm>c- 
cupied with its position in an adversarial union re- 
lationship, management will be especially intoested 
in w>rk technok^ that de^kiUs jchs^ controls 
workers more closdy, and permits the remot^ of 
tasks from members of the bargaining unit, because 
these effects will increase management's operational 
flexibility and minimize certain lator relations 
"hassles." 

By way of elaboration, the dynamics associated 
mutual compliance and advo^arial relations 
ItwJ to the following patterns of work-technology 
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Figufe 2 

Management of IMimMogy and Labor Relations 
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development: 

First, in the design of new work technok^ 
jd>8 tend to deskilted, fragmented, and routin- 
ized. This mcieaws mana^menfs «>otft>l over the 
work force, but the new jobs also demoialize em- 
pk^fees and limit the positive contribution they can 
make to service and cost effcctiven^. 

Second, as new technolc^ is dodgned and im- 
plraiented, the fuU pot^tial of rttraimng em|:^py- 
ees is sekiom realind, evm though sudi mraining 
could be advanta^ous to b<nh the company and 
the employees. In aiWtion, mai^g^mnt fears that 
contract provisions will (orcx them to fill positK)ns 
with unqualified pmons. 

Third, the design of new tedmok)gy sometimes 
moves tasks out of the tergaining unit. This shift 
may give managmient mtain tactkal lalK»r- 
relations advantages, but it a^igm to profmionak 
and supervisors work that ndttor uses nor devek>|Xi 
tluar potoitial and tak» away from vK>thm in the 
bargdning unit some work that w>uld have utilized 
and ^veloped their potential. 



Foiuthp electronic monitoring cai^bilitte are 
buih into the work $:^tem that ensure thieve* 
ment of minimum performance but that discour- 
age wc^kers from imnrkliQg any more than the 
minimtnn. 

What advke can be ghoi to planum of new 
tedmology where the emirfoyee-mana^mcnt rdation- 
ship ^ foe scmie reascm locted into a mutual cmnj^ 
anCT pattern and tte union retetionship, if onecxkts» 
is k)cked into an »iveisarial mode? In a cmnpetitiMi^ 
busmess en^^t»m«nt it is still m the interests of all 
parties to make effect use of sew techncHog}; It is 
d^xfy in manaymmt^s inteiest to minimize emplosfee 
lesirtance to the Mw tediiHrfogy 

The ingiedieats of efTective introduction of tech* 
m>logy m thb scn^rio ii^hicte: (1) careful ccmimum- 
(Mkm by managcmcait of the oHnpttitive ratbnak 
for the tedmdogy and the imptementation plans; and 
(2) {ffitftical comjmnxiBes tl^ reqx»Kl to woriom' 
nm^ oracenis, 9wh b$ wiwacc nc^ce ami bufferisqs 
the emjdoyment and income effects of the tedhncdogK 
ami at the san^ tane eimiring that workers ccnni^ 
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with m^r operational pnorities, such as the staffing 
pattem for new tecfaiK^)gy. 

Another ingredioit is aitequate tndning of the 
men to operate the new technology. Certainly, 
tiaiiiuig is a key into'ventiim for tl» mutual com- 
mitiiMait/coopaatifm scoorio that we wfll con»d«- 
abortly. But training also serves an important func- 
tion io the mutual comidiaiKe situmkm, nanmbv to 
set the ^age for holding the workers accounuble 
tx spedfled results because they have been 
iostru^ed in the n^ivant Itnowledge to operate the 
new equipment. 

Most fundamentaUy, however, we advise man- 
agements ami unions {Hocotly in the comidiattce/ 
adversarial scoiario to continue to cxpkm the 
ftariUUty of moving in the direc&m of mutual 
commitmait and cooperation. The reasons for this 
recommendation win become apparent in the dis- 
cussion of the a»nmitniait/coqperaticni Koiaria 

The Mutual Commltmanl/Coc^^efBtion 

Adduced informatkm techxolc^ wh^ is 
htt^ral to moss, work technologies today, b 
ttien^tenhig man^irasent's iiK»ntives for creating 
a commitment organization (NRC, 1986; Wilion 
and SiKman. 1987; and ZubofT, 1988). The nature 
of computer-l»ued work techwrfogy has beat 
changing in a way that iriaces a higher pronium on 
an intnnally motivated and inteHectually competent 
wwk force. The treiuJ has been away from automa- 
tion ai^dications that dmply substitute cai»tal for 
labor toward mxe o>mplex ^lk»ti<^ that aug- 
roent the role of labor in the productkm imx^ or 
the delivery of sovk^, 

Computer-basoi work synam primarily ori- 
ented to cost reduc^n oftm attempt to automat 
as eompk^ as pcmibte fonc^ons previously per- 
ft»med hy individuals. In contrast, systems orioited 
to adding value (by increasing efftctiveness or gen- 
cxating new products) often onplosize a dynamic 
imem^m bi^ween the tecteiok^ a»i its vsm, 
ioduding tix geiieratii» of new mfonnation by the 
^inrtem to be mcd in cognitively comi^coi vmys by 
the users. Zuboff (1985) has referred to these op- 
tions as ~the two fkces of intelligent technology" 
and labelled them '^utomate^ and ''informate." By 
automate she means: **the application of technol- 
^ that incteases the self-actmg, self-ululating, 
and setf-ccmecthig capacities of systons.** In con- 
tiast, informate means "the application of technol- 
ogy that translates objects, events, and inocesses 
into data ami di!^h^ that data.** She has (femon- 
ftiated in a convincing way how these two technol- 
o^ strategies have profound implications the 
nature of work and power rdations in industrial 
society (Zuboff. 1988). 

Sharply different types of oiganizatsoiul re- 
quirements are associated with different forms of 



infonnatioa technology. Ibchnology that is ahnost 
exduavdy deagned to autt>mate opetations usually 
rKiutm both h«uk»unt and the dependence of tte 
production system on the judgments of the remain- 
ing qpentors. It is likdy to reduce (tx amount of 
training opoatois need. Under the»: ctmditions of 
automation adequate performance can often con- 
tinue u> be obtaiMd by cSme supervisifm and 
control-oriotted organizational rewards and 
punishmrats. 

A omtiasting oigani^on is needed when new 
tedtncdogy is deigned not only to auttnnate certain 
fUni^ions (iiKluding storing, retrieving, and manip- 
ulating informatiim) but tiso. and more impor- 
tantly, to provide operators with new forms of in- 
formation to ui^»te thdr decisions aiKi tl^ goods 
and services they produce. For this type of technol- 
ogy to be c^ierated effiectively; the human resource 
p<^ides and pnusices mwA didt a high kvdl of 
spontaneous commitment, provide for higher tevd 
cognitive skills, and encoura^ substantkl influence 
on tte i»rt of time who opoate tbc new syjrtem. 

A oue in point bt compute- integrated manu- 
facturing (CIM). A National Rraearch Council 
(NRC) commitux compc»ed of executives, labor 
lOMtors, and »»damts ami chaued by one of the 
authors studied human resource practices in 16 
state^f-^he^ inrtallatioiB of ad^m:ai manufac- 
turing technology in the United States (NRC, 1^). 
A majority of these installations were omiputer 
int^mtrl manu^tuing s^tans. The committee 
found that certain features of this advanced tech- 
nology make a number of high-commitment prac- 
tices especially appropriate. For example, elements 
of tl» manufiurtiuing sy^nem Ixcoax more closely 
coupled with CIM technology. The tighter interde- 
pendence of tasks mates browfer jds and more 
flexible ^s^nmem |»ttems extremdy advanta- 
^us. In addition, the more int^ated the system, 
tlw more alert and ready to act workers must be. 
Thoefore, it is crucial that workm be intemdiy 
motivated. 

As indic^d earlier, ckMse supervision can am- 
pensate for lack of motivation wh«e the t^hnolc^ 
involves repetitive, short-cycle activities, but it can- 
not obviate the need for individual responsibility in 
the comi^ CIM oivironment. Fortunately, the 
increased capital imennty of CIM ami the smaller 
crew typkally required to opiate it make it easier 
for management to devote the time and mources to 
develop high conunitnumt. 

Therefore tl» advam^i forms of c<»nputer- 
based work technology are more effectively 
exploited by commitmait oiganizations. Many 
forms of advanced infcMmation technology not only 
depend for their effectiveness upon users who are 
internally motivated, but they must be designed and 



managed in a way that dicits tl^ type of moti^- 
tion. Advanced information techxK)logia^ not only 
benefit dirntly from an operator*s undcn^ding of 
the unit's business; they also can impart sucn un- 
derstanding. These technoI(^es not only n^uire 
a>ntinuou5 learning; they also promote and rein- 
force it. 

However, whether these potentially positive re- 
lationships betwmi a gmerai commitment orienta- 
tion of the oi]^ization and the new technology are 
leaUzed depends upon how the technology is intro- 
duced and managed. The following are offers as 
constructive practices. 

Articulate Organteatlonal kMs 

In an increasing number of corporations, top 
management has formulated a vision of the type of 
organization which it believer will enable the corpo- 
ration to compete. For example, th«e visions oftra 
call for some combination of the following: fewer 
levels of managemoit, delation of decbiom to 
the \ovfc$t level whore infoimation am! expertise can 
be provided^ more teamwork, more oitieprraeurial 
spiritt mor? self-super /ision, and a i^ron^ cus- 
tomer service orientation. It is our contoition that 
a new technology can either promote or frustrate 
the movonent toward some of tl^se ideals, depend- 
ing on how it is designed ami managed. 

The exist^ice of an explicit str^temrat of ideals, 
whether it is called a mana^mraf philc»ophy or an 
ori^izational vision, can serve as a ^ of social 
criteria to guide tl^ devdopmoit of new technolo^- 
cal systems. These social criteria can be applied in 
the .q)proval and assessment processes in a way 
similar to technical specifications and o^onomic 
jiistification. 

Unfortunately even a>rporate organizations 
that have dearly articulate philc^phics and 
them to drive qi ility of work life efforts and other 
organizational development activitin seldom ensure 
that they are applied in the d»ign and implemrata- 
tion of new technology. Thus, in the early \9S0s 
when AT&T was trying to revise its managmal style 
to be less controlling, and was sponsoring QWL 
activiti^ jointly with the Communications Workers 
of American (CWA), tl^ Bell Late and AT&T 
tnd staffs were designing automated technologies 
and computer-aided administrative systems that ran 
rounter to these new ideals. The aut<»nation 
dakiUed, routinized, and pac^ workm and more 
closely monitored their behavior. Sudi an expm- 
ence is not atypical. American managm and union 
officials s^endly have been slow to appreciate that 
technological choice is ^xrial choice. Tliey fail to 
appreciate that ma^y XKhmoA ^iutions exist for a 
given economic prc^lem, and that e^h technical 
solution has a unique set of social consequm^. 
Therefore, edi»»tion atout the relationship between 
organizational and technological choice is needed 
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for line managers, sj^tms developers, human re^ 
source mana^rs, ami imion offidals. Both private 
and public sector ini^ituttons shoidd priority to 
responding to this need for x^ew understanding of 
these important relationships. 

AddFMS Threshold Issues 

Certain issues are oftm so crucial in determin-* 
ing the response of ^ployees and their represoita- 
ti"^ to r^ ttthttolc^ that they should be 
addr^sed in policy terms, id^y in advance of any 
specific new trohnol^^ jm>ject. 

The first tlu»hdd issue is employment secu- 
rity. No otlm aspect of tte context for imi^rmoit* 
ing new technolc^ is more important than the 
pmcniK or ateoira of assuru^^ about emfAoy- 
ment. W^rkm hold similar concerns whetto* we 
are talking about non-union or unionized work- 
places, although the iffeset^ of a unicm usually 
ensures that anployment security issu^ axui thdr 
relationship to new technology arc addressed num 
explicitly. The NRC study conduded that ''to build 
and preserve humw ronmiitment and skills 
required to operate advance manufacturing technol- 
ogy, the poUdes that govmi anployment security 
and rase labor dislocations must be as favorable as 
the oimp^tive drcumstances of the ^iterimse per- 
mit** {1966. p. 4). IRebcrt Za^s i»per in tins vol- 
ume, ''New Ifechnology and Continuous Learning/* 
outlines itmovative pn^c» in this area. 

During the l^MAs we have smi the evolution of 
a number of key principles of employment security 
in fuewfol bdlwetber cc^lective barigaining agree- 
ments. In Uk; auto imlustr^ the onplc^ers have 
agreed to the premise that no layoffs should oomr 
as a r»ult of the introductk>n of r^ techiK)}ogy. 
Managemrat has bera willing to ^ree to tins prin- 
cii^ mnx it can a>ntrol the p^ of t^rhnological 
change and the dispku^rat effects for the work 
force am be i4ann»l for and handled vui a 
of rede{rioymait efforts involving job banks, re- 
training, trai^fo; and evoi outplacmsent to work in 
otl^ industries. 

Another principle that has emerged recently in 
some labor agreements is that before wwk is nK)ved 
out of the bargaming unit (e.g., subcontracting^ 
shift to ovoi^s operations* etc.), the workers 
w!k^ jd^ are at risk should be given a chai^ to 
form task form tt> ftudy the sitiiatk>n aiKl to for- 
mulate a resmi^uring plan for their op^ations so 
the in-house oMts come witUn nmge of the com- 
petitive benchnmrks. Xen» aiKl tte ACTWU have 
followed this prmxdure with tl^ result that a ntmi- 
ber of departments have ^awd their }oh$.^ 

This last-mentioned point hdi^ deal with the 
wt^m that is often voiced about employment 
curity; namely, that it creates a didiotomy between 



the core work fonre that is part of the mutual com- 
mitn»ent system and a iiK>rr marginal work force 
that not enjoy emplc^ent security, lb the 
extent that onptoyment continuity is goi^at^ by 
tiM actimis of the woric force to ctevtK means to 
keep ¥mk m-hoise, tlKn the rmiUing t«i»fit 
seons moie iKxeptable because it has hem ean^ 
ratl^ than bdng conferred at the expense of %ome 
buffer group. 

A ^cond threshold i^sue occurs in a unionia^ 
a>nte3d. It rdates to the effect of new t^:hnok^ 
m tl^ lmf]^dning unit. New technology ottm 
dum^ tfa^ nature of work so fundammtaUy that it 
ovates amUguities about wh«her the new tasks are 
iy>pn^priatcly witlun w ouudde the tmi^dn- 
ingunit. 

Recall that in the advmurial scomrio berth jw- 
ties view the mtmduction of new techiKrfc^ as an 
qn><Mrtunity to redefme the effective scope of the 
baigaining unit in tl^ favor. In the coopmtive 
scenario^ they aie more likely to addre^ otter issuo; 
without onpbadzing where work eiuis up in rela- 
tion to the baigahiing unit. For examplCt if man- 
ai^nent is otherwise trying to delegate fuiKtions to 
lower kvds of the (»ganization» it may willingly 
move new activities such as programming and new 
deddon-making responsibilitfes into the wcH'k of 
teigainhig unit mmbm. Similarly, if some com- 
putcnb^l functi<M» previously performed by tm- 
fining unit membm are now more naturally pack- 
a^ etectroniodly in the work of supervisory or 
fnoie^donal penonnd, the unwn is relaxed about 
that out^me. 

This can be a h^hly sei»itive issue. The impor- 
tant point is to recognize that management's will- 
ingness to embrace more work in the t»u;pdning 
unh depends in pan upon the prospecte for union- 
management cooperation, and that the union's 
readiness to ento* into a coop^tive relationship 
(fepends upon manggmient actions that respe^ the 
int^rity of the baigaining unit. 

As the traditioiud demarcation lin^ betvireai 
blue^>nar, white<:oilar, and professional work be- 
Wfs^ blunedt a numbor of to^on points aud op- 
portunities are presented to the partia. In an in- 
strumrat factory studied by one of tte authors 
where a comi^iaim patton existed, the following 
sequence occurred. When firrt graeration tedmol- 
ogy was ordered fh>m the vendor, the break-in and 
cuAomizing were pofom^ by the operiac»rs, all 
n^mbm of the lAM k>cal* As more sp^^alized 
and advanced equipn^t began to be introduced, 
ii» conq>any found it nec^sary to perfwrn the ois- 
timiizii^ work in-bouw but dedded to bam it be 
perfommi by specially located in the '^octel 
shoiT—not a i»art of the torgaining tmit. Conceiv- 
ably; the equii»iH»tt operators cmild have beoi 
trah^ in adi^meed skill ar^ of ^ctronics 
and optks, but tl^ company chose to maintain 



(and e\^ inteiwfy) the adversarial rdationship with 
the union-— in part, because this was the only 
unicmized plant of this multi*-plant comimny, and 
the corporate apprtmch emphasiml containment 
(and if pmsibte shrinkage) of tmion influence. 

Contiast this example mth the experience of 
CXimmins Engine and its independent white-collar 
unicHi. With the same utmds mration^ aiK>ve. 
more and more vrork was naturally falling within 
the ^main of ^igin^rring a^odat^, a portion 
not normally vHttun the l^urgaining unit of techni- 
dans. Tl^ solution reached by the parties was to 
inclufte th^ enginraing associate portion in the 
l^ugaining unit (a ^n for the union) but not cover 
it with tl^ existing bargaining contrut provisions 
(a gain for manai^rat) (Canpelli and Sherer, 
forthcoming). 

Initiate a Constnicthre Citmate 

Many stq)s in addition to those described 
above can sme to create a climate g^ieraliy favor- 
able to the introduction of technolog^r. We will 
discuss several. 

Emplcqrment purity may relieve some of the 
anxiety associated with technological change, but 
maiQr empk^i^ are amdous about their ability to 
operate in the new computer-based oivironment. 
An IBM facility with which the authors are familiar 
imyvi<tes an example where managonent dtho* en- 
a)uraged or sufqxMted a laige fraction of the work 
force to become educated about the mformation 
tedmologtes that wouki in tl^ future become the 
imes for new wwk pn>^^ mid jobs. The positive 
moti^tional effect of this education wm at least as 
important as the ^ai^ed competoice it produced. 
Mc^vation and competence were, of course, both 
imiM)rtant dimensions of the social context for the 
sp^fk new ttthnd<^ projeas. 

Some of the nK^ powerful initiatives for creat- 
ing a social a>ntext favorable to new technology are 
th<M that involve employees directly in prabtem- 
solving ^vities de^gi^ to improve tl^ working 
environment and performum* These activiti^, en- 
couraged undo' sudi umbr^ concepts as quality 
of vrark life (QWL), employee invirii^ent (£1), 
I»rtidpative mana^Mi^t, and quality circles, help 
(tevelop tite increased social and cognitive skills and 
the attitude of self^onftdence and sdf-reliam^ 
tlmt will ^ntribute to elective use of the new tech* 
nology. Naturally these positive effects occur only 
whoi the levities refl^ tte genuiM ccunmitment 
of managemoit to the spirit of participation, are 
also qwnsored by the union if cme is present* and 
are acc^mpani^ by otl^ supportive changes such 
as training. Tte value of establishing a patten of 
«nployK imrtidimtion as a in^ude to the eHbctive 
mtroduction of r^ ttthncdc^ was confimi^ by 
the NRC study and has bem dononstrated in otlK^ 
experiences of GM, Rmi, AT&T, and Cummins 
Engine with which the authors are familiar. 
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Maimgeii^ uutiativKs to dmase its idation- 
ship with unH»is usimily mi»t occur in paiaild witls 
those (tesigned to invoh« anptoye». Illustrative ate 
the Common Interrat R^nun (CIF) initiated in a 
number of union-manae^i^t itdationships, includ- 
ing those involving UAW with GM and Foid and 
the CWA with AT&T. 

In the case of AT&T and CWA, the inrties 
agreed in 1983 to institute CIFs in the many sqm- 
rate entities of the Bell System. The forums have 
been used in practice in varying d^ica. The CIF 
at Punflc Bell became a major v^ide in 1985 and 
1^ {or j(»mly ackirasing employment security 
issiMS and for expressing a ''busily inrtn^- 
ship** betwe«i the parties (Kantei; 1988). Local 
CIFs were established to deal with otho- matters 
including the introduction of technoh^. The CIF 
was also the setting for developing joint AT&T- 
CWA training and retnming efforts, fmalized in 
one form in the 1986 rallective bai^ning agree- 
moit as a non-profit ori^nizaticm. tlK Alliance for 
Emjidoyee Growth ami Developmeat. AT&T com- 
mitted $7 million per year to the Alliam*. 

Based on these and otter similar experiences, 
the CWA Eicecutive Brard Committee revttwed the 
general requirements for moving its relations with 
manai^nent from advosarialism to cooperation 
and tlx specific contributions that CIFs can make, 
and «>nclwted: 

Thte co^wiBtion between union and man- 
agenwnt depends In imrge part on manage- 
menfi itftiliide to the union. Coopemtfon 
must be a two-wey ttreet Juet ea the union 
iMdemMp must imdemland and iMpe^ the 
compmyli need to lem^ pi^HM and 
competlttve, so the company must under- 
stand and respect the union's need to fur- 
ther the goals of members and to organize 
new m e mb e w . Co. -»ian)ea omnot form non- 
union aubaifflariea a; the aame time they ex- 
pect the union to eupi^ort their competWye 
strategies. Both company ami union need to 
trust each other so that management does 
not undenmlne the union and the union does 
not hold mutuaOy benefielai progmma hos- 
tage to conecttve bargaining demands. 

Ongoing Common Inteiest Forum discus- 
sions can build understanding and dMi with 
<flflMwicee bi a non-advsrsariaf manner. The 
union win be better styls to ssrve its mem- 
bers and help the company's position H K 
has an eeriy k n ow l ed ge of and a woiee in 
compel^ strstegiee that affect employment, 
iMHfc pioc e s ses , and iNs on the job. This n- 
qubes that union l ea d a m talk directty to the 
Hoe managen who make these decMons 
before they are mads. This cannot be 



achlewsd If the union related only to the Uh 
borlMations dopartment WMe manage- 
ment foadMB bi Labor IMationa look the 
M bi brbigtaig the together with Nne 
mttnagers, the Cff^ rmmt Mude line man- 
agers. In sfaite fashton at local levels, the 
OF works only when focal CWA leaders de- 
velop a wortdng relationship with Una marv 
agement (CVMH Rssolulion, April 14, 1988. 
p. 4). 

A concs^ example of how the commtMi inter- 
est forum appfoadi wtMrks in practice comes out of 
the experience of Psdflc Northwest Bell and the 
CWA. The position of systons technidan had cxpe- 
rienced consicteiabfe chan^ as a result of new tech- 
nc^ogy and testmg procedures. The initial approach 
to upgrading skills emphasized individual learning 
with a battery of tapes and teaming modules. A 
numb^ of technicians expressed via the work reia- 
tfons survqr a need for a diffinait qqnoach to new 
skill acquisition. As a result, a task force was cre- 
ated ccmdsting of technicians appmnted by CWA. 
line maiugeiis, ai^i rq>reseatatives from the focal 
vocatioiua educatfonal system. As a result of the 
reccmmiendatfon of this group, a te^«»nmunic8- 
tions course was started on company time for any 
technicians who volunte»ed. It has been very suc- 
cessful and a foDowup course has be<m laundied 
(Hilton and Straw, 19«7). 

It is cli»r that a mutual influoice approach 
can have substantial benefit for incumbent workers 
whme skills need to be uj^ratted hi the face of new 
technology. But does such a strategy also apply to 
<mtry wcHrkns in fow skUl induces, such as the 
service sector where many new jobs are being cre- 
ated? ¥fe belkvt sa Even the service sector is expe- 
riendng the infu^n of new tedmofogy aiKi new 
work organization ideas such as teams. Conse- 
qu«)tly, the tl^mcs of involven^t and career en- 
hancen^ also apply to a **low-tech** industry. 

Managomit sonKtimes ums improvemeots in 
the union rdmionship as a critoion for dedding 
whetlMV to invest in new technoI<^ in a i»rticular 
plant. It may also use the prospect of the inmt- 
n^m to induce the imion to a^ee to spedal condi- 
tions favorable to the implementation of the new 
techiH>logy. ¥or oiample, wl^ Al^-Bn^ey 
started up a comimter int(^;rative manufwrturing 
(CIM) facility m April 1985 to manufacture con- 
tractivs and rda)^ it wanted to manage the system 
with inm>vative <Hganizati(»)aI and human r^ourw 
practices (Goldstdn and Klein, 1987). UE officials 
agreed to give numagen^ carte blanche in deign- 
ing the CIM work organization during the pilot 
stagv of the inoject becauK they wanted to eiK»ur- 
age the company to place new technology in estab- 
lished unioni^ focations rather than greenHdd 
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sites, the parties subwqimitly agreed on sudi mat- 
ten as job dassificaiions and selection proceduies 
when the system was moved from the development 
untt to the prodwtion (kpartimnt whoe it was 
cnd by the mikm contra. 

This arrangement between Allen-Bradley and 
the UE illustrates another cxmdition hdpfUl to the 
intioductioii of new techiM>los3^ namdy a wiUing- 
neai to gh« ]>lannm space vo etp^imait and learn. 
In this case, both managonent ami the union could 
withhoki jwign^t about vitfui departuxes from 
their conventional working aramgenuaits— job cJas- 
sifi^ioas, flodUlity of aatignmrats, pay syams, 
and sdection criteria and procedures — would be 
opemtionally deskable and po&ticaUy acceirtable. 
THiey could learn from experience the operational 
advam^s of certain practices and workers' reac- 
tions to them before deciding which of tliem to in- 
stititticHialize ftH* Uxe CIM sy&em. 

The Allen-Bradley example also illustrates the 
reciprocal relationship between technology and so- 
cial varkibles, in thu case ti» tenor of nnion- 
m ana gem oit rdations. Hie introdt^on of new 
tedmok^ is certainly influei»e4; by tte extent of 
co(^pentive tebor-managnnait idations— but the 
occasion of new technology introduction also pn>- 
vides an opportunity to cmtt new arrangements 
«ui imdastukUngs whidi hdp daborate mutual 
coimmtn^ that may only be at a formative stage. 

^uetiirv Participative Pianning, 
tmpiammitatlon, and Aaaassmant 

User hivoIvniK«t has long lecdved at least lip 
service by technol(^ devtiopm. The concept is 
behig broottooffid to «»11 for tte part^imtion of not 
cmly users \m other ^al(diol(krs in the process, 
and not only in topla»e»tati(»i activities but al»> 
in the design process. Purtkipation can taice many 
forms, as tte csounpla Ixlow illustrate. 

The NRC study found that employees are 
sometimes mvolved as early as the sek^on or 
i^optfon deaaom invoivi^ new tecluu>h>gy. At 
five unionized sites included in the NRC study, 
workns or union offfaaals «»XMni»nied oigineen 
on trips to vnsdors ami rendered oi»nions on what 
equi[miait to buy. Employees ud w^oa represma- 
tives also were consulted on how to operate the 
equ^m^t and Ik>w to oti^nize the worlc. 

When the union is ccmsuhed early hi the tech- 
nology development process, it is more liJcsly to be- 
cona an advocate for the new technology, reassur- 
ing union members that tlw technolo^ will secure 
more jobs than it threatens. Union offidals who 
participate in the sdection or preliminary imple- 
mentation proc^ do this rect^^nizing that ti»y may 
be taking poiiticai risks in order to »rve the long- 
mi intenests of thdr membcfs. 

Since new technology may increase the job 
evaloatfon point value of the impacteB jobs, some 



union leadm are reluctant to become involved at 
the dedgn ^age for new technology for frar they 
will become co-opted and uiable to represoit mem- 
ber intemts when the bargaining issues come on 
the table. 

At Boeing, this dilemma wm re^lvnl by insti- 
tutuig an annual tedinol<^ brieflng for top lAM 
offidals. IxMig-tmn trmds in CAD/CAM, robot- 
ics, and romposite materials wne dadt with in 
these annual sesskms. However, for ^^edfic tech- 
nology project union offidals were not involved at 
the Arategic stage, therdiy leaviog tton free to pur- 
sue thi distributive issues of staffing and pay levels. 

Deaf with Potential Constraints 

We have mentioned the niany aspects of the 
organization that may need to be mfes^si^— in- 
duding jote, jmy schemes, sdecdon pnx%dures, 
training, ftriKture, and pCTfomuux^ maiuigement. 
The ideal oi^nization am be introduce readily in 
a greoif^d site with a new work force in a favor- 
able labor market. More tyi»cally new technologies 
are introduced into more ccmstrained cmvironments 
requiring adai^tions. We treat hoe how con- 
stiaints may be impi^Kd by unitm contracts on the 
one hand and the exisdng skills and attitudn of 
supervisors on the other. 

Unions often limit to some extent the flexibility 
that is otli^wise appropriate for op^ting new 
technology, i»echi(&[^ for example tin integration 
of operating and maintenance work. The union 
principle of seniority also often constrains the selec- 
tion proem. Wl^e the tedmok^ raises skill de- 
mands, increases capital intensity, and renden the 
system more soisitive to mistalm, effective utiliza- 
tion of manufactwing technology is more depen- 
dent than ever on electing the best talent available 
for operating poutfons. 

In stnne cases, management has beoi unable to 
n^tiate chan^ in tl» traditional way ability and 
sownlty are l^laiKed. An aj^han^ plant's imxe- 
duies are typk^ of fadliti^ where managen^t 
introduced only mode^ chan^. The mana^rs 
classified the new, muhiskilled operator position 
above otl^ jobs— in jmt to minimus bumping 
during layoffs — but they instituted no new selection 
procedures. Ac«>rdin^y, they eiK?ountered pn>bl«ns 
wtoi the new p^ rate for this job Mtracted 50 bids 
for the first 6 pmitions — many from ai>id&»mts who 
lacked the b^ verbal and quantitathne skills to 
absorb the training. The labor contract mandated 
training f(a the senior employees who bid on the 
j<^, however; so mana^mrat's only screening op- 
tion was to spell out the job's multiple duties and 
oicoura^ self-selection. Although about half the 
applicants withdrew, the managers realized that in 
the future tiiey would need to negotiate a change in 
the selectton pro^s so that the mo«t proficient op- 
erators would have a chance at the training. 
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The NRC stwdy found nrntc inmwative »tec- 
tkm i»Dce«M» in other unUndzed p^utts. At an axie 
plant, for aample, i^>]dicams for sk^ jobs com- 
I^eted an dght-bour assesmrat of their technkal 
and intcfpersonal skills, conducted a local com- 
munity college. They were given a foui- to six-hour 
skill-fevel inventory which imriuifed simulated 
probloDQ-sdving cmidses, aixl tten attmied a fam- 
ily night with their spouses to discuss the program. 
The 45 applicants who remained from an initial 
group of 100 wn.. then ranked by seniority: Some 
of them (fedined tlw new j<^; 16 were eventually 
placed. Many drof^ied out because workiuyg in tlie 
new plant invoWed shift work or demanded higher 
performance standards than they were prepared to 
accept. Others dcdined because they felt unquali- 
fied or hi^ only a few years to go before retire- 
ment and did not want to waste lbs ccmimay'i 
invesmnent. 

A unionized dkirel engiro plant dcvimd a mul- 
tistep process in which the 250 initial applets 
were dhdtted into small groui» and ^ven a four- 
hour briefing on the technology and the new job*s 
dutres and expe<3^ui(His. Those wIk> persi^ed were 
inter\iew«l a a>mmittee of two manufaittulng 
supervisors and two union representatives. Tlw 
union representatives went out of tlreir w^ to warn 
an>licants how diffeem the new operation would 
be and cautioned them to reflect on their interests 
and ai^tudos. Ihking the interview results mto ac- 
count, as well as attendaiM;e reonds, seniority, at- 
periemx. and any eraluation reconk, the saim 
omimittee made the iina! sdection. 

The general point is that numagonents and 
unions can devi« ways to (»nsida' crit^ia other 
than seniority without losii^ workm' confidence in 
the fairness of the selection pnx^. 

Anoth«- juiK^ture for these CTrative arrange- 
ments ariKS whoi work-force reductions are re- 
quired. At an aufo plant with a CIM system the 
parties worked out a procedure v/ba^ senior 
workers could not bump CIM sy^em operators, but 
would "back fill'* positions vacated by individuals 
who were on a 'Yiualifiable" Kst— in turn the tatter 
moved into the unit to displace the jimior peo]de 
who would th«i be placed on layoff. 

The unions invdved pursued these innovations 
because unimi officials, as mvah as tteir counter- 
parts in man^onent, ai^uedated the importance 
of selecting peoi^ who wouU be able to perfonn 
well. They understood that the effectiveness of the 
new technoloar*<-and thus the plant's comp^i- 
(iveness— would depoid on the performance of the 
<^>erators. And they were comen^ about wasting 
money training the wrong people. 

Supervisors* predispositions can be as much a 
constraint on the effnrtive utilization of certain 
technologies as the union contract. have empha- 
sized the importance of a set of o.-ganizatlonal ide- 



als to guide technology (tevelopment. However, even 
if the system is designed to be mana^ in a i>re- 
scribed way, that is no giurantee the managm ac- 
tually in chaige of the system wHl manage in the 
intended spirit. An aspcA of tl» (»gaidzation that 
is espedally susceptible to differing managerial 
predkporiticms is the ai^ioach to perfomuuKe 
managcanem. 

In a case involving a decision suf^rt s^^ 
for paper machii» operators, whidi gtM tton the 
cost information and jmxess etpertiBe th^ needed 
to operate with more autonomy, supervisors of tl» 
operators fdt threatened by their loss of relative 
power and began to use the monitoring capacity of 
the s)^tan to tighten their supervismry ctmtnrf 
(Bronsema and Zuboff, 1984). 

A study of the Internal Revenue Service's (IRS) 
implanentatmn of iu Automated Colkction S^tem 
(ACS) by Chalykoff (1988) found that supovisois 
differed in totns of their use of tltf camputoNikied- 
monitoring fieature of the ACS. This feature en- 
abled supervisora to monitor an employee's tomiiml 
work and phone intei«:tioms with tax|^»rs. Scmw 
supervisors tended to use this capacity in ways that 
developed employees, while others used it in ways 
that made mpte^e^ fed controlled and sub- 
jugated. These iMtu^ refkwted the diq>oshioi» of 
suporvisOTS, di^wdtkms that would be influential 
even if the ACS planners had been more prescrip- 
tive about how the monitoring capunty was to be 
us^. 

In anotlKT techm^togy intiodiKtion at IRS~die 
osuance of ^>-tcv comi»it»s to 14,000 enmiman— 
the Iheasury W»tarB* Unmn insbted on an i^reement 
that use or lack of use of the new jPCs could not be 
coi»i(tered m p^mnramse wppa&mk. V/Yak sodi a 
policy was undcrstandabte ghvn the union's concerns 
that supervisors might cacert undue pressure on the 
examincn to ise the new tool, sudi a iwhic^ is 
certainly unta»bfe for the kmg run and ifiustrBtes a 
j^^ally adversarkl relatioi»hq) and lack of invohv- 
moit by the unioa in the early leases of de^km 
making ngan&ig iww tech»>k^. 

Thus the paper mill and IRS cases umterscore 
the need for implemoitation mdhods that hKlude 
efforts to enlist the support of all stakeholders. 



Condition 

In this paper w« have outliired an approach to 
the introductk>n of new toduiology th^ combines 
mutual commitment renting the design of the 
emidoyment lelation^p with a coItab(»Btive labmr- 
management relationship (if a union is present). 
The ekments of this ^pn^rh to mutual influence 
that indude emptoyn^t recurity, training, con- 
structive climate, and extensive partidpation api^ 
equally wdi to the challenge of implonenting 
change in a nonunion setting. 
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The ahemative aiKi mtm tn^Iitiaiial comirii- 
ancc/fidveisarial approach may produce results 
sooiMr, hut the mrpc of tl^ chains is limited and 
tte ofpuiization docs not develop any capacity to 
luljuM in the Aituie. Indeed, luteequent intioduc- 
ticHis of tediQok^ will require amHber round of 
purii and contiol tsy managrai^t. 

A riiift to the muiual inflwnce iiKKiel starts 
with a recognition hy the parties tl^t thoe must be 
a bdtta way of introducing technology and ^n- 
dtKTtii^ their affairs. It is our expCT^M that most 
csq;rfoyees are more than ready to raibrace siKrh an 
aqiproach. Even unions which historically may have 
o^oscd Tkcw technology and adhered to an a«iver- 
sarial wimtation are much more willing to engage 
in eoopo^Btive erKieavors as k>ng as thm are bene- 
fits in terms of employment security and gr»ter 
involvemem. 



Thus, the current sc%ne presents many oppor- 
tunititt for introducing new technok^ concomi- 
tantly with an tmprovmient in employee and union 
relation. 

The current xcnc prints many opportunities 
for introducing new technology via constnictiw la- 
bor relations. It was only several decactei ago tluit a 
number of unions ^vely o/^xm^ new technology 
or at best sought to control its introduction with 
varicms work rules and crew si;^ requitements, 
Ibd^v siHrh actions by unions are much more the 
eiception. 

Some relationshii^ ronain locked in an adver-* 
sarkl moAt that f>revait$ the realiaation of the HiU 
ber^fits of technology, but this is due as much 
to habit or mangement's desire for an arm's lei^h 
relationship as to union policy. 
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Discussion 



A highly charge issue in adopting new tech- 
m>logies (»iKtrns the testing and screening of em- 
pUsyces to detatmne thdr qualifkrmtons for qx^at- 
ing the new equipment. This often is espedaOy 
important in the «ioption of computer-based man- 
ufacturing ami office autonuttton tedimrif^es be- 
cause of the fact that, as Pliul C^term m*s paper 
noted, the skills required to operate these technolo- 
gies differ from those associated with older process 
technologies. M<mon Bahr raued tl» testii^ issiK, 
noting that many workers, especially older workers, 
air extremely anxious abcHit tlmr al^ty to pass 
tests and ther^ retain tlu»r positions within firms 
adopting new technologict. He aiigued tlot t»ting 
has not been empU^finl in a lo^cal or consistrat 
manner by many firms. Em in^taiMK, many workers 
who have been out of school for a number of years 
Hnd it di^icult to pass form^ writtoi t«u without 
some piepanuion. At one AT&T installation, Bahr 
reported, employes with as many as 25 years of 
experience who couldn't pass a written test were 
being laid off at the same time that new workers 
were being hired who had little or no loyalty to the 
firm and no demonstmed disdi^ine or familiarity 
with the overall production process. More recently, 
however, a number of the Bell operating companies 
have developed policies to help workers prepare fbr 
diagnostic skills tests: 

Just a fow weeks ago, we workad out with 
Bell South a is-month program where each 
worker who Is so affected will have a 
coach. ... I don't brieve there Is g^ng to 
be a problem with anybody not being able to 
movo Into the new work In the entire Bell 
South Company. . . . 

William Burrus (Executive Vice President, 
American Postal Workers Union) argued that the 
Postal Workers, like most other unions, have sup- 
ported the introduction of new technology, in con- 
trast to the wides)»rad perception that unions op- 
p(Mie new technology in the workpI«%. Burrus 
aigtwd, howe^, that many unions find it difHcuh 
to deal with the a>nsequences of new technologies 
when they are brought into the decisionmaking and 
implemmtation processes very late in the game: 

. . . we are brought in way d owns tr e a m. 
. . . And when we are brought fci at that 
stage, more Is automatte rsaislance, not the 
type of resistance that occurred in this 
country In the '20s and '30s, but the rssto- 
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tance of the 'SOs that you are not Involving 
the woHdng people, the people who are 
forced to worti mat equipment. 

AnotlKf recurrait i isue m technology adoptkw 
within the unionized wc rkpUice concerns the rela- 
txmship among the uiutn, man^ment, and indi- 
vidual workers. Ror instance, worker participation 
in such cooperative efforts as Quality of Work life 
(QWL) and Emi^oyee Involvement (EI) programs 
m^ involve direct conununication l>aween niBnage» 
moit ami the wc»rkei; outside the union's jurisdk;- 
tion. Is this a threat to the miion? Thhi qiMstim 
was n^sea by William Burrus, who noted that his 
union had not involved itself in QWL and EI prty 
ffnms in order to avoid bdng bypa^ed: 

• • . wita the Engiteh language provMes us 
with mors descdplhwwoids for oiffrsistionsNp^ 
we are left wtth ttie tBfW adveisarisL . . .Ws 
balBwi that ¥Bfy bsaieafly tRom the amployw's 
sIsndpoM ft p and OWL pmgRMn^ is an «• 
Ismpt ts Mtabflah a lalBtionahip bsliwsn the 
smpioyer and ttis emplayw (Miy^ hoping that 
in ttw long nmit wH elmlnslB the emptayass' 
view of lha unton Raeff, and pertMps In the noRt 
ganeraHon or thna gsnenlions down the nad, 
ihay wiB find tfiat It is no tonesr nsoessaiy fbr 
them to haw an Mannadivy to apeak for 

ili Mill 

uieiu. ... 

Monon Bahr described the origins of QWL/EI 
programs in the Bell System (as it was then known) 
after 1980, noting that "I was one of the skq^tics in 
1^," and discussed tactics for introducing sudi 
prc^;»ms: 



. . . where you try to put a QWL procoas bi 
a tocaticm wham the union to weak, you are 
going to kiae the unkm in the location. 
. . . So you aaleet the parti^pama hi the 
process, and we make sure that where we 
put 12 In ma local unkm Is abong, tfHd thara 
to a knosMgaabio shop atawwd who to on 
that committee and that the matters that are 
reserved for collective baigabilng am not 
diacuaaed. . . . And our aaqvartoice now; 
some 8 yearn later, haa boon taigety poaMwe, 
not 100 pament. Them am a number of fsH- 
ures, but I sm now pemuaded mat thto to the 
road that we have to follow. 
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JowiA Mahon in reaction to form's 
comaaAs that nuu^ of the employee involven^t 
activities of the Postal Service are responm to em- 
pk>yee fteores, rather than attempts to hygmss union 
rqmsaitatives: 

What m do lika, and what wa thbik the wn- 
pt n yM mill, is (lo have] them taUi to i»» 
wna invy wiii w Rt wnniwf ■ pfDcou hi cnh 
sImI or imH. ¥te csn sm it» Ttw nsw wiliira 

m uW piBMnl WIII K lOfCO WW RNICll OHTTMnWu 

than th«y wmn 20 yum ago. iMoomh, 
our observitkHi toU us tint peoplOt no mat* 
tof wlnt inrion II My fan, no matlMr wImM 
iHuyaii^ig iiirit II lay ko toif want to Imwb a 
8ayw> on wiwa uia conipwiy goaa ano 
wiiai inMr ^lo w compoaao oi « • • • 

TtSung up a quei^km first posed 1^ Robert 
Za^ and sut^equratly by Ha^en McKeme in his 
pftsentation^ John Raul suggmed that ot» reason 
fCH* tliKS dow diffugkm of ^best i^i^ce" tedmiques 
of labm'-'mana^n^t a)op«rati^ is the fkUure of 
mana^rs and, in ^nne cw^, local union leaders to 
develop a plan for employee involvement that is 
wdl*^tailored to the requiimoits of a specific 
M^kplaoe: 

« • • lia aoiii aowaa laigiCT a c o ncapr <Hn owar 
uia iMiiii iwffca or ovor uiO iogh smaiMiii ano 
asqiaot a concapt to iia bitplaRMnlad lathar 
man • » • goinaiOQiaaiiiflRiimanoaKNig 
ma oo n c a p t ano nawng aaown ano na 
pro ao um wnsi you nova la aonmwio ow 
ia i^fsMSbto and luxtoislandMMa* • » • 

Wa do too much axfwitlng of tha pvtits into 
a vWon or a concapt and not anotigh 
bi^ilamantatlon-OTiantMl livMi^ • • . If wa 
ifld mora of titatt I tliink tha paea {of adop- 
tion] would qutekan. . . . 

The group considered wheth» techiH>logy is 
diftUsed more rapklly in union than in mmunion 
environn^ts. Lynn WiUiams argued that t^:hno- 
k^ical chai^ and iimovation in worlc force man- 
agcsment are more lil^y to occur where tlrare is a 
unkm: 

ThaworlBr . . . canappmoeh . , . tlia 
PMtfol^patMy modal wfth a mu^ gnMitar 
a a naa of aacurtly about Ma or har own poal^ 
tion« a rh a i a aa in tiia nommhm Mn^onniKit, 
no mattar . . » iiow mudi partlcipatten la 
ancoumoad thMo ram^na bi it an alamant of 
IMMNiiaaamt wi aiamam or compsny powar 
to do a^nialtA)0f wttatavar that may ba, to 
tiia paraon. It la lmpoaaB»ia, I think ... hi 
a nonunlonidmoairtima to go an tha way In 
tarma of paith^iMrtton* 



WEdter Kakt (Vice Pteiuctent, Labor Relations, 
Kroger Company) conunented that his company 
had Mquued a number of nonunion facilities in 
recent years, and found that QWL and employee 
mralvonent im^rams nurier to imttitute in the 
union workplace: 

Wfwra wa havo a vary acthra unton taadar- 
ai^ m our aiCHaaf • • • n woraaDaai. ifw 
amjj^oyaaa of ttia atoio Mid ttw numagamant 
of tha atom naiiy alart worfdng on bualnaaa 
probiama lataiBd to tha ewtomar and aafv- 
hig ttw i^ratomw Iwtlar wid mcMa aflactlwiy^ 
ttfid afhaia wa tiava ^thar wMriiw j^artCNi] 
laadamhlp . . . ornona . . . waI«a]not 
auccaa^. 

In response to Bbtice's comments, L^ynn 
WiUiams aiul Mortem Bahr bmh noted that in 
unicmizsed worlcpli^es with ^icceiKsfUl ^jrioyee in- 
volvenmnt programs, tte union has an opportunity 
to becon^ mvoNed in a much wider mnge of i!»ues 
that influent the quality of worklife. WiUiams ar- 
gued that . . im^ead of working on the fringe 
fighting arbitration cas^ ... all the time, we are 
involved with the maim^r^un of the interms of our 
m^bers." Blake, Williams, and Bahr agreed that 
in unionized workplaces with effective empkyyte 
involvment or QWL programs, grievam^, arlntra- 
tirni casra, and the use of other formal channels for 
reviving worktr-managemoit conflict drop, reflect- 
ing tht fMX that more effective ^ematives to these 
m&^hanisms exist* 

Larry Mcl^n docribed Boeing*s exp^ence 
with employee involvement in the intrDduction of 
new technologies. A number of union-managanent 
committer wm establL^ed on an expoin^tal 
ba^ early in the decisionmaking proce^ to discuss 
the introduction of new technologies in different 
pnklturtion plants, ^sed on the succ^ of th«;e 
experiments, a joint committee was established re- 
coitly to wOTk on tl^ ctoign of a new production 
plant in tl» SeiUtle area: 

Ona yaw bafota wa broka ground and wa got 
tha faeWtim monay, wa aat down witti . . . 
two of our nwlor unkMW that will tie Invohml 
and aald, *Haia ia whaia wa thinit wa ara go- 
ii^ to tedld a naw bi^tti^t wnI wa wotdd 
ttka to look at automalton, cut down flow 
ttana and . . . [miitimtza] invantory, 
(expand] amployaa bwoKNNnent, and let ua 
woik together on It'. . . . 

. . . how do we addrraa ^ wcurity? We 
end it on a haratehaha. Wa am not going to 
toy ttiytiody off. Wa wn goh^ to ratmin tha 
people who would fflia to go, and aee if tiMy 
dontnt Into thia new Itelttty. . . . 
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. . . w» took 250 p«opto, rwuity, Mtaited, 
•ome mmgms, mgbMm, and off lite sm- 
pioyoos Mid aaM, 'If you had a dianca to 
iNMd tMa biiHdhis* ttila fwHtty; your woflf- 
plm. how would you do M7\ . . Bononta 
warn not brought up Iby tha anHfrtoyoaa]. it 
waa aetu^ how thay wouW Ms to aaa thair 
work daaignad, how thay wouM lika to aaa 

opaiatkMi procead, and tt want vary, 
vary wail. And tha uiHon folka hava baan 
•Ma to talk about It in th^r newi^t^iam ami 
thahr wiftinga, and wa hava dona tha same 
thing. 

John Read suggested that, whether or not there 
is a union, the essential ingredient for coopmtrive 
employee-management rehuions is leaderahipi Al- 
though a union can bring worker i^ership to the 
fore, he contended, it is only one means to develop 
such leadership. Other situations also can create 
support for teamwork that facilitates cooperation 
between workers and management. 

Rfdmt McXersie agreed that in many indus- 
tries. unioni«d plants are at ieast as receptive to 
new technologies and management practices as are 
nonunion establishments. He ascribed this to the 
teiHtency for unions to be stron^r in mature indus- 
tries that face severe competitive pressures. Union 
representation is associated with, but need not be a 
cause of, innovation. He argued that innovations 
are often initicted in the nonunion sector and then 
accepted out of necessity by unions. 



Robert Zager concurred with John Read that 
mmunicm companies can be as innovative in work 
foree management practices as unionized 
workplaces, but aigued that this was likdy only in 
firms that have a history of delving authority to 
tlie workns: 

But in most compankM whaia managamant 
pfmogatNa ia tha ba^ «id and«fl, It la al- 
most fanpoaaiMa to tana a tong4B8tkM eoop- 
•ndva laMionMp unkwa thaia to a sliDng 
unton, and ttm laaaon for ttat is c|yit» tfan- 

pia. What you aia askbig pao^ on tha ahop 
floor to do la biMa up fMi Idaaa. Evary 
time thay do that thay attack tha authc^ 
of supandsom and midifla managamant, and 
tha only way io teaik tiMough that— It is a 
pmfsctty natuiBl rasManca- . . . iawWi 
tha coini&;»vBning abwigth fof a union]. 

Echi^ an earlier commem b / Lynn Williams, 
Morton Bahr noted that most umoii-saoctioned em- 
ployee invDivemem agreements specify that way pro- 
ductivity gains mu^ not result in anylxxiy losing 
his job. This |»ovision strengthens the incenthie of 
workers to participate in time programs and, in 
his view; ik^ilitates the imioduction of innovative 
work force numagonent pn^tices in unionized 
workplaces. 



New Technology and 
Continuous Learning 
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(n faauling^Mlge, highly onnpetjtive compan- 
{€9, tmbiiiig for new techiK>k>gy has moved 
ftom the peri|>hay ti^md tte center of 
managerial coiK»nii. OiaduaUy; ttaining—or, more 
Bemnttdy* organiaced tearaing— is becoming an inte- 
gral and cominiaii^ part of twcy icb. This, in turn, 
requires employers to jHoviite a leascmabte measure 
of emyyloymait securit>^ as a n^ans of protecting 
their invertn^ in people* It also ccnnpds them to 
manage oiganiad tearning as productively as 
possible. 

This pervasive training has spuned—and has 
served as a veh^ for— imieased coopoation be- 
tween roanaj^ment and the work force. And wtere 
tmpkiyee$ are refmwnted, it has stimulated man- 
i^etnents mxA unions to find new ways of hdping 
eadi (Mher, without diminkhing eithar nite's vigor 
in the pwsuit of separate interests in colfective 
barsainina* 

The mMt common oca^im for training for 
new tedmok^gy is whra the emidoyer wants to pre- 
pare emi^oyees to imidonent a particular pkx of 
haidwait or software. Imjrien^ntation* Innvc-m; 
goes far bQfoiui *\)pmtion^ in the usual seme. In 
otd« to use a piece of techiM>logy jmOtably, an 
CTgani/ation must dk> much more than operate it; it 
m»st also dedgn it» powo* it, Imd and unk>ad 
ft (viih in£mnat^ as weU » pl^skal matoial), 
acilvat itf reiMir it, maintain it» imimyve it, ami 
iKbqrt it to TOW uses. In additkon, the piece of new 
tc^xwk>gy nuQT have to be oxndinated with ot)»r 
pieoes of mw or existing tedmology. Eadi of thew 
fiuKtbns is at least as diffkult, techn^ly, as 



op^ting and calls for its own set of skills and 
knowtedge. 

The decision to adopt new technology carries 
with it the dmand for ww skiUs and kiK>wled^, 
but it does m>t ctoermim whidi IndWtdue^ i.iall 
acquirr which skills and knowledge. It the emi^oytr 
asks employees sbnply to fcdlow instructions and tu 
sak fcxc hcU^ when scm^thing gM% wrong, manage^ 
mem give them a bare minimum of training 
but make sure that highar-lcvel profesidonals and 
managers kium emragh U> fiL the g^ On the 
otho* hand, if the anptoyo* expects mployea to 
take respm^dl^ty tm continiunis mipnyvement of 
quality am! produoivity, managonent will encour- 
age and help their workers to team as much about 
the new technc^ogy as they car 

Companies that o^pete on the t^sis of qual- 
ity of prodtart or service hwt bMn nmt a«ridiK>us 
in enming thm new skilb aiKl kiu>wtedge pmrieate 
tl^ oigani^on. R^rous inspe^ion, renunml of 
faults, and correction of fauU-cieating ccmditions 
must take irirce at every stage. Although the em- 
ployer could, in tlMHy; mate these things haiq)en 
by multiplying the number of quality inspectors 
and controllers » tl^ cost and conftudon would be 
fearscmie. The ahemittive, wli^ has been «lo{^ 
with great succea^, has hem to i^ve ut^rkers the 
knowled^, skiOs, ami <qq[x>rtuntty U> do it tlmn- 
sdves. S^n^Uur omsid^ations affect the repair and 
maintena^ of new technok^. Hie training conse- 
qimicM of dectii^ to '^onarten-up** the workers 
imteiul of '^umbhig-down^* tl^ work stand out 
vsmt starkly in tl^ caw of OHnputer-inte^ed 
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inanuf»»uring systems. 

Imptonoitatioa is nc^ tl« only or iiK»t impctf* 
tant occasion, Tkwning is ak^ essential when the 
organization has to decide what new products and 
services to produce, how to produce the new prod- 
ms and sar\ices, or which new processing technol- 
ogy to select. Although training (or these purpo^ 
is usually iMovicted only to higha--level profiEssionals 
and managers, a few companies have included ordi- 
nary worlorrs, too, with remarkable resuhs. 

Ibward Continiious teaming 

The new conditions of the globaJ marketplace 
are pushhig major employers toward continuous 
learning. Continuous because intermd and ext«mal 
needs chan^ so rapidly, and because onployers are 
realizing that if higjtier quality and iHodt^vity are 
the goals, everyone in the organization has to be 
brought into the act. Learning, rather than training, 
because leami , puts the emphasis on the end— 
i.e., acquisition of knowtoi^ and skilk— wherras 
training puts tl» emphasis on the means— i.e.. how 
someone gets someone else to acquire knowledge 
and skills; and becaww learning im|^ that the 
leuner is an active partner in the process, ma 
n^tly an emi^y vessel into which knowtoJge is 
poured. 

While individual ami}mntes practice one or 
more pieces of the continuous louring model, none 
known to us has adopted it comj^etely. The essen- 
tials are th^: 

5S Ltv^ming is an everyday part of every job. The 
line between job performance and laiming 
disappears. 

B Employee, in addition to mastering the skills 
specific to their immediate tasks, are required 
to learn the skills of othm in their work unit. 
They are also required to undexnaiKl tlw rela- 
tioitthip b(»ween thdr wrk unit and the or- 
ganization as a whole, and to be familiar with 
the opmtion and goals of the busin«s. 

Free-form interaction among employees, 
teams, trainers, and mana^« is «)courBged 
and institutifMialisKi. 

^ Employee are required to transmit their job 
knowledge to^ as well as learn fnom, co- 
workms. 

Continuous learning can be sustaimd only If it 
is institutionalized in appropriate structures and 
mechanisms. For example, profmionals and man- 
agers may ndoOate training goals with their bosses, 
as part of mmaganmt by i^Jectives (MBO) or in 
o>nnecti<m with a periodic performance ^HMaisal. 
In tmin-the-trvifter inrograms, *V»ntent experts" in 
the oi|pmizatk>n ^n ibc skills to deliver, and 
sometimes abo to design, courses which wouU oth- 
erwise require im>Assional trainers. In cmttinumis 
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kerning centers, employees voluntarily teach and 
team from one another more pre tctive ways of 
using a particular technolc^ to wnich aU are as- 
signed. Membm of xmiautonomous hw* teams, 
as a regular pan of the job, train and are trained 
by one another. A different sort of institutionaliza- 
tion occuns wl»n an ^ployn* and its unions jointly 
administer all or part of the training proc«», such 
as neois analysis, course design, instruction, evalu- 
ation, and funding. 

It is highly advantageous that trainees should 
be involved (directly or through chosen representa- 
tives) in ev^ aspect of <tesigning and ddivering 
tnuning pro^anus. Not only managerial empl(>yees 
but ordinary workns have mwh to contribute. Ikk- 
ing i»rt in needs analysis gives ibsm a chance to 

their knowledge and to become familiar with 
the technology they are to learn. They know which 
skills they poi»»s and which ones they do mtt, and 
th» ensum that the training will not be ledundant. 
Ikking part in the selection, design, inspection, and 
assembly of the new technology itsdf gives them 
invaluable insights and allows than to bring work- 
nAacc rraliti(» to the attention of the engii»ers wHte 
chan^ can still be made. Designing the content 
and method of a pn^ram is a form of tiaining, 
and it hd|» aunue that the program will mat^ tlM; 
traism* ^axt of knowledge. Serving as trainers l»s 
similar effects. 

Our cases report employees of every level tak- 
ing part in activities of aU of these kinds, to the 
boiefit of tiw empk^ and thonsdves. 
Professional trainers maximLiie thdr own contribu- 
tion by immding advice and support as the trainees 
request it. 

Lmning fay Objectivts 

ComiMnies in high-tech businesses have evolved 
a variant of management by objectives as the vehi- 
cle for involving technioU, professional, Mid mana- 
gerial em(^>yecs in the ana^ of thdr own train- 
'm% ami develc^moit needs. Usually as i»rt of a 
formal MBO system, manager and onplc^ sit 
down together and n^otiate a written a^eement 
on the technical and professional training the sub- 
ordinate will undertake in the coming six months or 
year. At the end of the period they review the out- 
come and deciite what further training is called for. 
Both underhand that the subordinate's v. reer will 
be sh^>ed by th«e (tenons. 

in 1984, a (OvMon of Xtnix HnkKi tmlntaig to 
Its aystsm of perfomrance fMdbacfc and da- 
v»lo|mwnt (PF&O). Th« tyitem reqitfrM that 
Mdi wn ploy— and hit or Iw maiuig«r 
)olntty write down the p w t dmw nc o and 
ioaming objoetivM the ompioyM it to rMd) 
over the eoniino yoer. At the end of ttie year, 
they Jointty moeeuie accompBehmems 



J 



iMft once during the y«ar to ravtow pro- 

AMKHiBh training te not '"teompidsoiy/* 40 
ID 50 peremt of ttw wnploytM 0nrotl In 
oouraM or m o M t op n ooch ymr. 



Mn ttio IValner 

If teaming is to be truly continuous* the orga- 
nizatkm must took to its own resources for much 
of the tcadiing, Exdiudw rdiance on professicmal 
traiMif, v^iether internal or ext^nid^ is cxpenjuve 
and often redundant. LemUng compames have 
tlffirrfoir been teaching all »>rt$ of employees the 
art of trainmg* which content experts can learn 
mxt feadily than training e^tperts am learo unfa- 
miliar technical contoit. As a bonus, ad hoc 
tndims reinforce theb own knowledge. 

At Joy IfanuitBCtiirino Componyt It bacwno 
no c oaaa ry to conooHiteio thioo owfayi^^ 
mmI MMHOtimM con^iothio iwuteling unHa 
Inlo a 9ktffi9 iooioital obiKstim aiNi to mM 
tlM Bupport fimcttons of mamifaeturfaig and 
miBiiouwng to oo«i pcnu uno nwnagaiif 
Rwal of limn id lovola abovo fho re^NMdt 
worn hwttod to hwtnict In thoir apodal akMa. 
Riot ttw In v t toag paaaod • tiiln 4hO ' tiaU i oi ' 
ptpvmmf conolatino of: (1) on bitiodii^lfm to 
doaionlno compMwicy baaad imtts of 
bwbuc^oni wid CSQ Im^o pioaontatlon of 
rt^to. Ek^ nMMi0w draftad tho cwnw ma* 
toftats ho or aha wduM uoo, hi tho form of 
wiIUm units or motfuloa. Ea^ monajo f waa 
fflmad hy a vMao camora oa ho Of oho pto^ 
aonlod pott of tho piopoood comoo to ttio 
till Ml manaQOffit man mo nuuwpor iwicnoo 
mo io|Ma|ff iiaionoQ w mo wniuiamia or mo 
oitdionoOf wid praoontod s mdaod vMokm* 
to tho JiM^pnont of too asdomid MNMndtnty 
abcNit tvKMMrda of too inotnwtora attalnod 
profaoalonal training proflctoncy within a 
yoff* 



At Oonoral floods' nv tf" . .. MitinDo* 
voff Po laiww s, moor ^m^iont and itio UiMitf 
rooo mo MHiunoiviai irorNara (utrww| cany 
oirt tratofaig Jc^ntty* IMimi o now tnrtdbig 
w Wdwi 10 naonoOf mo uapajufram managor 
■OToom a miBii or ompioyvoa wio maiwigara 
rapiooonttog tho flflKtod oraM or fUnoBom^ 

oMOtoOMO may tito pwt* Tho tosm apoixto 
thrao dayo to loamtog-'taak anadystot and two 
daya to trafaHtio^rtnwr aoaatona . 



Continuous Loamir^ Centers 

In a continuous learning center (CLC) employ- 
who operate similar equipment come together to 
torn from om another how to extrrct higher perform- 
ance fnmi the equipmrat. They do not share re^ 
sponsibility for output* although they may on occa- 
^on hdp oik; imoiher out, Managraient initiates 
the center^ offers guidance and support, and pro- 
vides the time and place for meetinp. Employees 
take {»rt on a strictly voluntary bi^sis, on company 
time. 

dhrMMi of Into! ^iddMwd a CLC to 
holp aocratartoo k»m to uoe and adopt thoir 
naio poraw^ cfMii|Mitara» A rapraaonlatlva 
GiNincii MGnmnBfl wno iwb pviic^itnNi 
for yaaiB In dspartnwnt ifeeMiNis— Mrvwi 
as diroctore. Instead of signing up tof one 
iwwss ml a miwt svciBiafm DscaniB 
"manribem" committed to ationd rlamew and 
Hinv MnowNioBa wiui otnom} mi iNiiinBa' 
tlon committed ftealf to fwtp indivtehial do* 
valopmant. IRi oncMirai^ fiwttfHpiMlfHi, 
mombom worn publicly I dan t m ed as such, 
resdback took placo through swvsys and 
s^uattons of CLC aarvicaa. Mansgara con- 
stently communlcatad with mambsrs id>out 
adaptations d awalop ad In other parte of tha 
i^mriattMi «mI dtemit tlte lnq)^tMica of 
axperimanting and sharing Idaaa. 

A C^C in anotlm cHviaion, dMMinad to sup- 
port ampioyaaa at all tevete In learning to 
use and aftept began by helping aono- 
larfaa install their equipment and dral with 
proiiienw of milabiiity. Thoae who dew s lo p e d 
miOfBaiing naw innm oomoiHRfwoo mam do- 
torn faui^ groupa. Ttiooo wtm nm into hmt- 
blo oouM coH a hotnno for InuMcttato help. 

Work Ttons and Pay for KnowMga 

In the past dec^e many factories and oflkes 
have adopt^ the work-team form of oiBaimaticD. 
A wnk team is a small, pmnanent group of em- 
ployees who combine thcdr different work a^iga- 
mems to produce a shared output: a product, a ser^ 
vice, or a ctmipoi^m. Related skills may be 
integrated into a team monber's job; f<H emmple, 
n^iinists mi^t be trains to poform not only 
set-up and operating tasks bm also quality inspec* 
Uon and ndt^r maintomn^. Managmal as wdl as 
opomting responsibilhies may be indwfed. 

Cential to the conc^ is that eadi job diould 
contain a reasonable amount of mi^ and self- 
direction, and that each mployee shouM have the 
oj^rtumty to learn and to ackl n^ponsibilities. At 
a minimum, eadi membo- learns SOTie of the tasks 
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of other members. Hiis enabln mmbm to nAate 
^3bs and function in emergencta. It also implies a 
hravy dose of continuous learning aiui flexibility in 
work design. 

In a growing numba of a>m];»nies, team 
monbm lecdve a wage increm^ for each new 
skin tlMy master (**pay for knowledge), whether or 
not tim new skill is urtually ai^^lkd on the job. Ths 
concept appears to have been carried to cxtrenws by 
John«mville Sausage Ca, of Shdx^rgan, Wiscon- 
sin. Ibm B^en rqwrts that: 

"Tlw typicid JohraomrHto worfc tmm does 
Hb ncnmbig, Mrtaig, wnlurtton, and firbig; 
rogidwiy acquires nam sUito and conducts 
its own training; tornititetas and tracks! ttt 
tnidget; makas capttaHnvaatmant propoa^ 
aa naadad; hancSaaaO ciuaBty control, hv 
spection, mid subsequent trouMashootlng 
md pfpMam solving; suggests and dawai^ 
pip tD t y paa of possible produrta or pacteg- 
ing; woffcs on lmprovtng werythlng, alt the 
tbna; Mid dewalopa quantftattva alMMlMVto for 
productivity, <pirtly; and Improvemant . . . 

"All raises am based on mertt, and most aro 
tied to additional education and demon- 
atraM new sMBs. It's an extra 20 or 50 
canta an hour if you take on laadaml^i ^ 
the fann'a intdgating eflbrt, an axtra 25 
cents If you take an outside course to be- 
come a trainer and then take over leaderrhlp 
of your taam'a tnrinlng aelMtiea, and ao 
on. . . . 

'^1 wmfcare take a aophtetieated cowaa In 
economies. But, mora important, they are 
aneouiagad, with company au^rt, to amdy 
anything, Job rMad or not." (CMeago M- 
bum, June 20, IMS.) 



Unions and Continuous Uaming 

A unionimi workplace can follow a policy of 
continuous learning only if the union is invDl\^. 
Widespread participation by employees in many 
stages of the training process, including the trans- 
mission of their own skUls to others, inevitably 
touches job deKsiptions, work rula, and mhef col- 
lective t^igainlng i<»ues. 

Union involvement in continuous learning is 
most effective whim the partks act jointly in plan- 
ning, doign, and direction of learning pn^nuns at 
national, r^onal, and i^t leveb, when unions 
and workns jointly conduct needs analysis, dechfe 
course-content and share the respCMttibility for re- 
sults, and when they joindy administer funds that 
finann training pn^[rBms and amre long-4erm 
(^mmitnient to goals and (^.^ctives. 
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In R»d Motor Co. plants undergoing a major 
changaover, a corporate i^oup (rfian titoa 
chHga of taiataSatkm and tndnSng. At FMd'a 
truck tranamlsaton plant at SharonvIHe, 
OMo, whMi la convartlng to manufactura a 
aophhticatad nam famvapead, etectionterily 
con Uu lled automatic truck tmnamlaalon, em- 
pioyaa kiv p hram an t tiaa bacoma a awy of 
Ufa; ao the Launch TMntng Tbam, formed In 
1988 and cmiaiating of aawan atfarfad md 
fiva hourly a mptey aai from the ptaait, la ro- 
•po n^>te tor ^ training in connection with 
tha dauigaowM'a 

The Laimeh 'Mibig "tan haa ahapad Iraln- 
big to acemrnwdata tha Natural Woric Itoffl 
fonn of OfganizatkHi on tha shop ftoor. All 
membera of Natural Work Ttema ara ctaaai- 
fled as muuifacturfng technteiana (MT), ra- 
cahra pay^DHmowMga, and agraa to ahara 
akffls and Information. The Uainch Hwwi haa 
daalffnad two cutTfeuta for MTa: an 80-hour 
coima ki noiHrandofapacMte mad^ ak^ 
and a 40-hoiir eouno bi group^working 
akUla. Hathocto Inehada atandiip tandiring, 
hands-on lewnlng, and Interactive video. 
The actual training of MTa In machine skills 
Is conducted by any hourly worker con^ 
awd expert on a particular aubfact. 

For equlpment-apeclfte training, membera of 
the Launch TValnlng Item visit the vendor'a 
plant, write turning objectives for the equip- 
ment, and deaignate skilled trada ap a opla 
and MTa to i^iMHaliaa on It The specialists 
00 to tha vMdor's pteit far axlanaiva tnrin- 
ing and than train thalr fallow an^oyaaa to 
meet the objecthws set by the Item. Attahv 
mant of obiaethraa to laatod by maana of 
procedures designed by the Ibam, often us- 
ing aqulpmant bum by mambara of tha 
%am. 

Jointly miministaul training funds, such as 
those in tl» Kg Three auto companies and some of 
the teIeptK>ne compani«, dramatically illustrate the 
argumem that training is a continuing need, regard- 
less of economk fluctuations, and that training is 
linked to onplcyyn^t security financed by compare 
prospmty, Since millions of dollars are diverted 
from tJ^ wage-bei»f!t packi^ into these training 
funds, empioyen have a visiUe stake in the fund 
aiui a measure of control over the contents and 
form of training. 

The (m6 gi^ the panies more oppoitunities 
to talk out the nature and timing of technological 
changes tong before tl^ changes take place. Since 
txitat comi»nies ignore the Impacts of change on 
tl» otganizaticm and individuals until it is too kte 
to vUai for th«n, this may imive to be the greatest 
advantage of all. 

no 



CcmUniimis Learning and Emptoyment 
SeeurKy 

Contmuous ieaming thrives in an atmo- 
^>l!ore of emptoymrat security, becau^ ^ploy^ 

security stknuiates anplc^fces to give thdr best 
cttom uncte* conditknis of continiu>U8 change. Em- 
ptoyment security wed not n^n a "^no-l^ff' 
pc^CK whidi is risky in the citreme. Wc»^kers are 
icafistic about an onployer's alrihty to ^i^ them 
horn the winds of ecommiic clmnge. Th^ consifer 
it fair that they Should suffer hardship when an end" 
fAoyi^ is really in troubte, fnovided that tl^ re^ of 
the msaniation sham equitably; but resent a 
^tuarion m whkh the ^ployo^ makes a jnofit by 
diq^iadng people throu^ pioducdvity hnpiove- 
omts ami te^iu>]<^ca} changn. What onployeos 
want are assurances that layoffs or dinnissals win 
be used only when sacrifkes arc truly es^tial» and 
that, in case of dismissal^ the mployer will strive 
to 1^ thm ffi suitable jobs dsewheie* 

A im»ni» of employmrat security has to be 
d^veied as ^>st effectively as possible. W>rk in 
America's 1984 report. Employment Security in a 
Fiw Ecomm^ describes a score of strategies for 
coping with frequently encountered :^'roblems such 
as: keeping wc»-k foree fevels p^manoitly matched 
to den^d, using employee profitaUy during a 
tranporary business declii^, xedudng cmts without 
dimniasals during a permanent decline, and hdping 
anploye» make the tran^ions to new jobs wl^ 
dismissals become unavoidable. 

Oi^ key strata entails moving onployees out 
of jol» that have th^ value to the employer 
and into jol^ that are more valuabte. In today's 
conditions, such a move normally oitails additional 
knowledge and $kills, and sometime a whole new 
occui^tdon. Hie otganization, th^fore, to 
kwm m advan^ viiiich jobs are on the way out 
and which are on the rise; what skills and knowl- 
edge the new jobs will require; whidi employees will 
be arailable to team and nu the i»v jobs; and 
what aikliticmal training they will need. 

MMt empk^m take for granted that it is 
cheaper and easier to fire emph^pees with ol^Ies- 
cent skills and replace th«n with already-trained 
cutMdos than to retrain existing employe to han- 
dte new techm>logy* The fact is, no oi^ can say 
amfliteitly which option, as a genoal propc^tion, 
ii tess QOstXy in ^rict ^counting t^ms. £^ shua- 
timi has a differmt answ^* TVincally, empk^rs 
untareftimate the ability of onployees to learn new 
skills, as wdl as the true dollar costs of Hring (e.g., 
•evtraim^, unonplc^ent comprasation, bumping) 
ami hirhig (a six^mi^ath learning curve for new em- 
l^ojces). They oveFKtimate the com of retraining. 

In late 10^ Mid Muriy X»n» rBquimd 
•UHed profMSionals in computer eng^riMf- 
big, elMtronlc engineering, and computer 



science, ekUle tor wMch ttie market was 
tight. At the same time, need for the aMHs of 
nuuiy of its cunent pfofesstonals— experi- 
enced englneaiB, chemists, physicists, and 
othari wai diminishing. With the sid of 
Rochester liiatltiite of %clinoiogy, more ttmi 
40 professiormis with redundant sMtis were 
ghmi new, n eces sa ry skills. 

An intensive program took the first set of 
latfBliieas ttinMigh 17 courses fan 9 months, 

16 houm of ctana per f^Mrtnr. The 
uatas received high pniisa from the msnag- 
WB wIm received them, but the intensity of 
Gunrteulum caused 11 of the 29 wtrelnees to 
dn^ mrt of the {Npgnun. In tfie two mitee- 
PlimA iterations of ttie (Mogmm, cNi^>mtto 
were reduced iay spreading the curriculum 
over an mfSm three months and by providtng 
p re - entry refre s her comses In math. 

Xemx has found the progrsm in line with the 
eosto of avirtlabte attemathres. Tb relocate a 
profisBslMisl/tschnteal ^inpioyee in such a 
ftH^ung company can be very axpenslvB. lb 
dismiss one is also costly, sbice the com- 
pany aflows a redundant employee six 
numths at fUH pay to fbid another Job, plua 
aaveianire pay aiKl beneflto. Moreover, It 
must be bonte in mind that hiring a new em- 
ployee with the nee de d skiUs is siso costly: 
it taires six montfn for one to become fully 
productive. 

Pacific Northwest BeU haa a Job SkUto Bank 
to deal with redepfajyments In all sectore of 
management. The bMie eonc^ te simple: 

cscn managemem empfoyee wno 
wiahM to enter tf*** Bank fWs out, with 
the help of a hwicuxKrit, a detailed pro> 
file of ^la, expwtencea, and pf^tm>- 
ences. The prnfUe goes Into the com- 
puter and is updated snmislly. 

® Wlwn a management |ob opens, the 
peraonnel admlnlatrator must submit a 
Job vacancy form, filled out according 
to the Muiw lnmtoo«A codes. 

la The Bank'a cMiHHiter notMMire^N 
tersd emptoyees (and their auperviaore) 
of all Job vacancies for which they ap- 
pMM* to be quiMfled. 

U If an emptoyse to Interested In a 
vacancy, he or she must discuss tt with 
tiie wnptoyee's «nT^ Mipervisor. 
Only the supervisor may nominate the 
employee tor the vacancy. However, 
personnel sdministratore of the depart- 
ments with vacancies are also notified 
which employees are available to fiti 
the vacancies. 
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Acconiing to PNB, th« success off the bank 
rsqulnM two conditions: 

1. PiBdM codino of both In tiw ap- 
pfic«it*8 piofR* and In tht vacmqr 
notico. 

2. CoopeiBtion on the part of the appH- 
cant's siipenrtoor. 

Mfic Bea (wMch sinea cttvastltun In 1084, 
has ladiicad its howly «vork fotca by 20,000, 
with on^ 500 actual tayofft) md tha Com- 
immleatlom Worbani of Amarlca (CW^ haw 
aatabtehad Joint mechanisms for tnrining 
and fBtrabiinfi In suppoit of a policy of am* 
iMoymant sacurlty. A IMnbig Advlioiy IMMid 
(1AB), comprising four union and three com- 
pany lapiasanSatlvBa, advises on currteula 
mnI couibm, svaiiudbas programs, and an- 
couragM «n|^}ya«i to pwtii^Mte. 

^ assaaa Uirinbig naada, ttw TAB diaws 
on turn MMiicas of faifKiiMtiiHi: 

1. %clHH^o^Mri ^UHiga r^N^ta, taMiMd 
quarterly by the company. Thasa 
f^pcMta iMacaal new ayMama flSHl ta^v 
iK^>0ciri chmgaa, their axpactad Im- 
pact on the Morfc force, and the 
projected baglnnif^ and completion 
dates of Mtch (duu^^. 

2. Reporm from locaJ common Interest fo- 
rums. In each ma^ gaogiapMcal mm 
of Califomia, a Joint fbnim, haadad by 
the company's local vice prertderrt and 
the local union prssldent, meeto regu- 
larly to discuss possible force reduc- 
tkrns and how to cope with them and 
bwmnlte Rs flmHni^ to tha TAfi. 

Woffcars are kept up to data on declining and 
rising )ob opportunities, and training Is pro- 
vided for those artio viriuntaar to mova. A 
weeiuy up oa iwo piogrwn snows employees 
tlia awafiablHtv of Joba by gaogiaphie aiaa, 
dapwtmMrt, tltta, aitory, «Mi ao im; t^)- 
trends and downtrends are forecast for each 
n wMia g aiwant gnMip. Employaas taws accass 
to Information about career planning. Job 
oxpkMBtion, and the worfcbigs of the compa- 
ny's trsnsfor and upgrade pton. Customized 
computer progwMwa halp employees to data^ 
mine skill lacpiirements for specifte Jobs and 
to assess their aptitudes for thoaa sfcilte; in- 
cBvidtiai caiaar cotmaMng wW ba avaSabto. 
Whan tha company Ideiillttoa tot waa of fob 
^oarth, It works wHh cMHiwauilty cofiagaa 
and the CWA to develop currictria for pie- 
training couraaa. The names of those who 
complete the courses go into the fHe, ready 
when the iime comaa. Employses can take 
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virtiidly all off4ha-Job balning at no coat, 
but on their own tens. Thoaa Intsra^ad bi 
JcrtM outsfcte ttia CMi^Muiy lacalva outi^ac^ 
mant services* 

Context Learning 

In ordor to maximum the success rate in re- 
training ODiplf^ees for new occupatioiis within the 
furm, empteyers are paying closer attention to what 
nu^ be called context teaming. Knowled^ and 
skiUs r^ted to the opaatmg p r oce w CT of the viork 
unit are essential, but employees must also under- 
stand in s<Hne d^ail how the work unit actually 
opoBtes, its objective, tiw kimls of pn^tens thitt 
arise, lu>w people in the unit share respcmsibility^ 
wli^ to tun Uxt bdp, wl»t sort of perfcmnaiKe 
the suporvi^ expects of employett, ami bow tlie 
unit intenias with other parts of the firm (espe- 
cially its intomal cw^omers). 

NomuUy mch tidngs are teamed on the j<4>, 
after the raployee joins the w>rk unit. However; 
when a ngnifkant proportion of retraining consists 
of dassroom or otho* ofT-the-job instruction and 
this takes before joining the work unit (wfakh 
is tlie usual case), the effectiveness of retraining 
may be seriow^ impaired. 

HewMtt-Packard finds that It naada fewer 
people to manufacture and assemble prod- 
ucts and more people to fill the incnraslngly 
si^iMstlcatad technological Joba hi tha of- 
flea. Since HP does not lay off except as a 
laat raaort (only two bialancas sbica 19^, It 
hn citosmi to dMl a^ dw gnming Jflli nte* 
matoh through retraining. 

A pUot program tor dhfMoim In tha San 
Framlaco ^ Area ba|^ In June A 
cora aat of aMHs waa daalgnad to fill Jobs hi 
ttia ttx catogofi^a of graataat demands alao 
tfonte data fM D cessfa ig si^^MMt, cnmiMJtfr 
oparstoTi atto^NfAibwttva suf^^art, talenv !lial^ 
mg opamor, aaunanHy, ana iiMi mo raouwy 
order processing support. The 3S pilot trahv 
aaa rac^vad cora trabifaig hi m^, EngNah, 
tj^lring, office piocaduias, time nMutmamant, 
and tfitrodtictlon to computers, over a period 
of tluaa months* By Saptenibsr 1M6, moat 
retrainees hKi been placed hi their new po- 
sitions, with enthusiastic fo s dfa a ck from hbw 
hig wpwrvteors snd itepMtinaiU manag wa* 

The program combined acadamic and on- 
the-job tmiitlng. A mentor with iftact knowl- 
edge of tiia ctraaan flald pr o vld ad each 
trainee Information and relevant on-the-job 

r ^ 



ttNk Ttw tninM iQivu to con^i^ls oivthO" 
jiio OT^wiy MOTipiMi ^ i«wf inonior 
flnd to IsMp ttipcfvlioni Md pioQiuii oooidl* 
imora Intefmod about ttw tninoo't 
piD0nMS> Tho tndjMMi's Mtfiwit otiporvtoor 
MfMO to odfuit vpwic w^hoclirtoo wid iMpoiv 

■IDUIIMO so M ID laCwiiMllB miwHI^ SIM jOD 

fiMMiiiiojiu i no nififfH H^wnrioor ogreoo id 
0hw ttw tntaoo liotoWni bifoniurtion frtxcMit 
irtwft ttio |ob mA^mnA to ivork witti tha 
tttfMMi*o Cttnoor nwitor to 9Bt ttMi nMMrt out 
Of on 'ino |Do mwwig* i iw pn^wn cooiw* 
iwloio of ttio soncRno md lAtai^ wMo 09100 
to ovonwe tlio pragiwn, work dooely irtth 
ttn oti^wvtaMi Olid caioor montMif wid dio* 
OMO tioifib^ piDQiBoo with tlio tfobioo* 

"Rirtiaoo wwro toM tiMut Vtm community col* 
togo oystom* offiodlwo lowntoig ond tfluAf 
tochi^iueo, tool toMng, comer ptaimlng, and 
liitorpoioonal nrtatiofio* Thoy touiod tho 
community ccrtlogo mid mot NfiotiiKtiHB and 
other 600090 offii^tfo. 

AcciHiRns to Hl^ tntfrAi0 woifcod bMt for 
Itiooo who worn pte^ed In thotr new Jotio 
early in tho pmgmm. They quteldy becmne 
fomiUar with the now work envimmiwnt and 
thuo worn ohie to gnmp tho mlevance of the 
tndiyng. 



Coot-Eflectlve Design and Delivery of 
IPrograms 

As ccmti^mcs put more resources into training 
BBd roramiiig, thdr concern about tt^ a)st- 
dlvctivenm of that expciuUture grows. The con- 
cept of cost-effectiveness arises in two quite differ^ 
cut cmitots. The Hrst inwives deciding wh^her to 
spmd money on training as against otlio- forms of 
investment (e^*, land, buildingSt equipment, addi- 
ticmal stafO- hi tl^ curr^ state of the art s)h^ an 
iq)I^iaition of the cox^ept doa not persuade deci- 
skm makers one way or ti^ oti^. 

How much ^uld an emidoyor spend on train- 
ing (e.g.t as a percent of rei^ues)? At present 
tlioe are no useful answers. Employers and profes- 
sicHial traUim have yet to agiee on how to measure 
die costs of training. R)r anotl^ thing, comimr^ 
i^uies rani^ all over tte from 9.5 pmott of 
lewnues down to 0.2 p^cent. Third, a omipai^'s 
eipenditures on training depend on ti^ type of in- 
dta^ tl^ company^s six and prosimity, its per- 
loniid pc^des aiKl prsctices, and so on, which 
makes inter-company comparisons tenuous, at best, 
fatally, the qua^cm assume that aU tnuning is 
uniformly efficknt, tliat \^ue is ronmiensurBte 
with cost, and that the need for traming is infinite. 



These wsumptions ue ctearly unwmanted. A more 
UKful question for raipk^ers is. How mi^ih must 
tlie craipany ^poid on training in ordor to acquire, 
as ea>nomtraIly as ]xx»uble, the slulls n^re^tated 
by corporate strategy? 

Hie second kind of decision inwIvK (loosing 
betwen one trdning prc^Bm and an<%ha^ as aftc^- 
native routes to eraioitial training objec^vi^. Ibdi^ 
tlw mlistic dtoice n noi just betwem progmms A 
aiul B, Init among A,B,C,D, and on. This appli- 
cation of the cMt-effectiver^ i^nceiM is both fm- 
sible aiul necessary, ewn though each comiHu^ 
must devise its own formula. 

^fery fev. a)mpanii» erahiate training systonati- 
Evaliwdcm should take pb^ before and after 
a i»t^ram is ouried out. Wl^ a program is pro- 
posed, higl^ mwagemoit i^ould gauge its proba- 
ble efiectlveness agairu^ the following criteria: 

■ Are the (^jecti\« (people to be traii^, skills 
to be ^lired) necessitate by corpwate 
strat^y? 

■ Is the content of the program sufficient to 
achiew the objectives? 

■ Is it only what is ne^^^sar^ for the purpose? 

■ Does the program make correct assumptions 
about the current knowlec^e of the trainees? 

■ Does the program make use of tte best a\'ail- 
able delivery s)^ems? 

■ Does the pro-am make the best use of the 
chosen system? 

■ Do program design and deli\^ take account 
of the latest knowledge al>out how adults 
learn? 

W is documentation of the program sufflcioit to 
ensure its maintenance and qualhy control? 

■ Does the program provide for measuremcnit, 
evaluation and validation from the beginning? 

■ How much will the program and ddivery sys- 
tmi cost? 

■ Is the delivery system easy to use? Is it readily 
available whra the trainee is mdy? Can it he 
used uncter varied conditions? 

■ Will the program, as deli>^red, hold the stu- 
drats* attention? 

■ How mpidly can the trains teach the skill 
(^jectiv^ with this prc^ram and deUwry sys- 
tem, as compared with the altematim? 

After the pn^^am has been coroj^t^, the em- 
ployer should ask: >\fere the skill objectives valid in 
terms of corporate strategy? How fully were the 
objectivK attained? Was the training performed 
within budget? 

Who should evaluate how wdl the program has 
achieved its skill objectrm;? In imndpte, those on 
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wIk^ behalf the traming was perfonned— the 
traimn, the manager, and high«- manai^eat. The 
tiaiiM^ can jiulge wtwttef they enjt^ed tte training 
and whether they fed they teuiMd something use- 
fill. But tl» manai^ ((spraally if costs are charged 
to his Inid^) is the one most directly concerned 
with whetter trainees have actually acquired the 
IHomi^ skills. On the other hai»i, the vafidity of 
the objective} can be determined only by those who 
fxt corporate strat^. Supervisor may know what 
they want to gain through training, but their ideas 
do m>t iKcessarfly refl«t corporate strategy. 

C(»t ami dfectivesess are d(»dy mtwined in 
the design and delivn^ of training. The more so- 
idinticated the design and the delivery system (e.g., 
chu»room, computa--based, or intensive TV train- 
ing), the greater the "up-front" costs. On the other 
hand, some of the most effective delivery systons 
mabte learning to take place at the work site, with 
minimal time away from the desk or shop. Since 
students' travel and lodging raise the price of train- 
ing programs— indeed oft«i far exceed the cost of 
d^ign and delivery for a major program— the more 
expensive model may be more cost-effective. 

IBM's systems i|>pf08cti to tislning five 
key IniKMlients: (1) detailed currteuhim de- 
sign, bf»ed on defined business lequlie- 
ments, (2) histruetlonal design for MCh 
course, (3) course development led by inter- 
cUeclplinary professiotwi teams, (4) delivery 
tliroi^h the most advanced technkiues avail- 
ai>le, and (5) measuiement and evahiatlon at 
every Mage. 

New delivery methods have wktoned the 
range of choices but have also made course 
design, development, and delivery too com- 
plex for a single Instructor. A team of highly 
trained specialists is needed. 

Oeflvery Is the key to cosl-effectlveness. The 
push to decentrsHze through on-site video- 
computer systems or Intencthfe TV is rtia- 
ttwely meenl at m; 7S to M percent of all 
m training la vta the traimional classroom. 
But within the next ten years, half of IBM 
tndiyng niU be ^nversd by 'Student-driven" 
leamlng-csRter baaed methoda (e.g., compute^ 
based trslnirtg, Instructional TV with 
penonti con^niter or other aelf-study meth- 
ods using woridKmks or videos). IBM sees a 
potential for off-loading 50 to 75 percent of 
all student days. Thv main advantage of off- 
loading la shown liy IBM's rule-of-thumb cat- 
culatlons as to how much attomathm deliv- 
ery syMsms cost: 

■ $50 a day for on-sKe self-study, compute^ 
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bMed training or interactive 
videodisf». 

B »150 a diy for c l aasi pom education 
within oommul^ng distance from home 
fl n c ludoa i^twif trf i K t ufts ti n n fnr l llllhiB In 
sfenidMSi adinliilstjaluis, nd wamagaiw)! 

sa $300 a day for dasBRMm educalton at a 

IWIUBI MSICBDCNfl GWHM fBlfmOM utB 

cosi oi uavui co ana Rwn aapoiTS, panw 
tam, the cost of hotel, and mealB). 

Cost-effiBCth«eness Is not Itmlled to computm^ 
driven methods. Instructionai TV, for exam- 
ple, m provided by NaUoiial Tb chn ologl cai 
umverany, comotnes irsoiiKMiai ciaiaroom 
instruction design with the latest In sateilite 
bro adc as th ^, to hirtp young B.8. enginaera 
olrtrtn niM^'a dagreoB ttuiNigh pnrl^me 
participation In selected disclpilm (bMrIng 
in mind thrt only 30 percent of B.S. gradu- 
ates currently stoy m for advanced 
degrses). It idso l^^ie iHdwr prolisiionrti 
learn the nx»t sdvam^ technotogy con- 
cepts from leading authorities, on a noiv 
cTBcHt liasls. 

EventuaHy, every NTU instructor will be able 
to teach on-and off-can^His students simul- 
taneoi^, enid>0ng part^ime sludenta at 
their Job sites to view the daaa live and, 
through telephone linkages, salt questtons 
during the class session. D s m o nstwtl ons of 
thfo interactton through teis co nfo mncing via 
satellite have been successful. Since NTU 
ciMaea we deaigned to serve about 65 off- 
campus students on average, claaaroom In- 
tersction between tmcher and off-campus 
students can be easily accommodated. 

Another cost-effective devi^ for delivering 
large-scale training programs is the consortium of 
community colleges. When large numbers of em- 
ployees are gec^rai^iicaUy dispersed and need class- 
room courses with a consistmt standard of qualit>i 
no single institution can do the }ob. Several ad hoc 
and permanent con«>rtia have been formed. 

QWs Automothfe Services Educational Pro- 
gram (ASEP) has enliated aome 40 collegea 
ail over tiw ULS. to provide up-to4heHntoiuto 
training tor technicians who will service 
Qenend Motors automotive procfocts, eepO ' 
dally in dealers* rspafa- ahopa. (INtlniMy 
them win be 50, putting ASEP within reach 
of every GM d ealer in the US.) The coHegea 
provide foeulty, curriculum, ci a a tr o on ia, and 
administration. QM provides equipment and 
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matsriate (MikHi^ raw earn, shop numu- 
wk^t puftfti md so 011)9 fnw tndidii^ fof 
fho tMHifty. Tho coufw cmstats of two ^Smi^ 
of ralBtbig oducalioii and tmbibigt laaAng to 
an Aaaodato of Arte clapwi. Tha coH^ 
l^nvMaa etaiomn tnAilng; 
vMas ravtha^ob training. 

Lai^)^ I diouM lite to moitioii an ingoiious 
new tnstmrtion liesign for the cost-^fTective tmining 
of people who ane litenue, but only inmlequately 
AcconUng to empk)yer^ a laiige prDpcHtk>n of 
young i»iults, and some mature worters, cannot be 
trained for new technolc^ because they lack the 
bai^ skills— riding, writing, Ustoiing, compreli^ 
don, nmth. Siroe onployeis must have both new 
tedinc^>gy and property trains employea, tl^ 
tate one or more of the following courses of 
ac^: 

■ Hire young adults only if they demonstrate an 
i^^ptable degree of literacy. 

S Donote or dismiss ^fimctionaUy illiteiBte" 
workers and recruit more literate ones to re- 
place tton. 

0 Hire or retdn Afunctional illiterate/' but put 
them through extensive remedial t^c educa- 
tion before training them for new twhnology. 

The first approach severely restricts the sui^Iy of 
job applii^ts. The sea>nd and third ait costly and 
tfane^onsuming. 



The pool of ^ung adults availabte for civilian 
jc^ will shrink ^barply betwera now and 1995, 
thus aggravatii4( mp^fos* pitrf^lems. On the otlKrr 
^te of the led^ it must be not^ that no mare 
than 5 percent of youi^ aduhs are truly iffiterste in 
the srase of braig tmable to decode wwds on a 
page. Tte gr^ majority of peopte who have been 
labelled ""f^mctionally illit^nate'* can read. Thdr 
burdo) is that they do not comprehend well encmgh 
to use what tlury have read* 

The de»gn intmveaves bask skills training 
with tedmical training and oisurK ibat trainee are 
fiuniliar with tl^ omtent of written material before 
they read or write about it. This t»iabltt 
^functkmal illiterato;^^ to undni^nd and success- 
fully opeiate i»w techiudc^ Overall tiaining time 
is rediuxd, while the trains' smxess rate is 
inai»sed< Since milUons of ourrat and future 
worfcm win be burdened with oiucational deficien* 
cteSt onptoyeis shoidd do wimt tl^ can <b> to fur- 
ther this dewd^^nnrat. 

Those employers who provide remedial basic 
ediu:ation to employees and job appli(^ts are per- 
forming a public service, in addition to meeting 
their own needs. They have to perform the public 
service l^oiuse public in^tutions have failed* 
Stould they be reimbur^ by the public for the 
costs of rental education? Although Work in 
America's j^udy did not addim this question, I 
t^eve the answo* should be yes, for two reasons: 
(1) to reinfoitc the continuation of these activities, 
and (2) to make public institutions more painfully 
awaie that they must do better. 



Discussion 



Opening the discussion with an anecdote that 
si^^ed the gains to management from successful 
empk^yee training prc^rams^ Morton Bahr cited tte 
example of an AT&T plant mana^ in South Canv 
fina who allowed workers to pursue training on 
company time. Although the contract did not re- 
quire that the training be undertake on company 
time, the mana^ aigued that 1^ had more than 
recouped any production Ic^es from this liberal 
policy through higl^ productivity and n»>rale. 

Paul Ostmnan raked two quottons: (!) How 
ffli^ is US. mdustry currently investing in train- 
ing; and (2) Is a larger investment necessary^ or is 
trakung currently maldistributed betwem managers 
and {nodi^ion workm? Rc^rt Za^ not^ that 
taigwm to both questbns are liking. The national 
fe ves tm en t in training is difficult to measure. 
Shimld it, for »campte, ijKhide son^ valuaticMi of 
the amount of employee tin^ spent in training dur- 
falg the workday? AU that can be said with confi- 



den<^ is that the in^t^tment amounts to billions of 
dollars* As for the effectivene^ of training, he 
ackted« one can lcH>k at specific programs, but there 
is very little evaluatk>n of the omall system. 

William Scranton commuted that the public 
sector, esp^ially state government, is very much 
involved in training and sug^ted that a more ef- 
fective na^nal training syst^ will have to involve 
both tlH^ public and private secton* He indicated, 
howevn; that an effective sj^tem must provide both 
a broad range of servk^ and a diwrse array of 
training opticms. Scranton cited a pil(» program 
comiuc^^ at Allq^teny Conununity 0>11^ in 
Pittsbuii^ in whkh a brcmd ran^ of training op- 
tions was combirad with intensive counseling to 
allow displ^ed wrkm to make thdr own deci- 
doiu about retraining tmA re-employment: 

. . . It wrait a ehotea that tliay had to 
mate In a vaoumn. It (tha progiam] mada 



•vaUaMe to tlwm . . . vouchenmd . . . 
counsatlng m to what they might mtmt to 
gat bivolWBd bi. . . . Him, ttm tii^ea 
waant Inflnlta, but K was far broadar than 
the normal program. And than onea thay 
mada tha daeiaion, thay had the opportunity 
to be tratnad in that araa. And meeting tham 
waa a ramaiMla wparlMice bacauaa to a 
man and a woman . . . thay aB had a aanaa 
iww^controi over their own destiny 
wharaaa befna they did not. 

CTMaprogimn]aol««8t«iopn>biama. ... It 
avantuMy trabia paopia In uaabia HA aidfla, 
Init It bIbo empowMB a person with a sense 
of their coHesponsibmty for employinent 
rather than mid^ tham tha ofa|e^ of an 
economy . . . M*^ m tdo] nwiy of tha 
kinda of prognuns we are tiriking about t(^ 
day. . . . "klia goal there la to m^Mwar 
woflcers to make iteclsions on ievets that de- 
cisions had not been made before. 

Larry McKean noted tliat another significant 
problem in warier training stems from the wcsk 
IMcparation of many entrants to the labor foix%. 
Firms increasingly have to teach basic skills to new 
anpk^«es before they can train them in job-relat«} 
skills. McKean reported that the Boeing Company, 
operating in a r^ionaJ economy with low unem- 
ployment (western Wsshington state), had beoi re- 
duced to hiring worlcers who had high school diplo- 
mas but had trouble understanding how to 
complete their onployment applications. Aa»>rding 
to McKom. one-half of the 18,000 production 
workers recently hired by his firm required at least 
a month of remedial training in basic skiUs. 

Morton Bahr said there is a "lost g^iaation" 
of 16-to-2S year-olds who are unemployable because 
they lack basic skills. Malcolm Lovell suggested 
that onpk^ provision of basic remedial education 
for employed workers and labor force entrants 
might be fuxKied through a joint program encom- 
passing a Federal contribution of perhaps 2Q per- 
cent, matching funds by ti» states of an additional 
25 percent, and the balance from private industry. 

Alonzo Crim (Professor, Georgia State Univer- 
sity, former Superintendent of Schools in Atlanta, 
C^>fgia, and a member of the I^ei on Ibchnok^ 
and Empli^ent) notol that much of the current 
crisis in primary and secondary education reflects 
the fKt that the demands on public schrols in 
many urtwn areas have inaeased dramatically as 
i^er social institutions asid support systons have 
eroded. The public schools cannot bear this burden 
alone and need assistance from the private s^or: 

What has ha pp en ed to the family, what has 
hap pened eapadaDy to tha extended family 
and commui^ ai^iport ayatoma (la aueh 
that] we have to begin to took at new oiganl- 



zatfona to give aiipport to kida. . . . There 
has to be that kind of reofganization of both 
businesamdiMheretementa of the commu- 
nity to ghta aupport to the kids where, num- 
ber 1 , they want to stay in school, and, num- 
bm 2, mat thay aea soma reaaon at tha and 
of the tunnel for them to do wefl while they 
are In achmN, and I think we aee a fot of that 
bediming Id happen. 

William &imis aigued that training and edu- 
cation cannot be addressed in isolation, but are 
part of a larjg^ set of prcH)iems. Better hou^ and 
j<^. m his vkw. are ^sential preconditions to im- 
inovemoits in the eduonion of the next genentttcui. 
A child of a family that is on wdfare or has m> 
wage earner has neither the role model nor the in- 
centive to pursue ediK^tion. Poiuing moi^ into 
ediuation akn^ will miss a la^ group of indhidu- 
als in the umtecla^ ai^ will perpetuate it. 

Condwiing the discuiKnon, John Stepp 
(Ascribed the results of a study by a <»mmittee of 
the Organization for Economic C> operation and 
Development that examined the training practices of 
private mnployeans in a number of industrial eomo- 
mtes. The study ccmcluded that wh«e employm 
had ma x im u m discretion to hire and fire employees, 
they tended to inv^ less in employee training toad 
ui^rading. Stepp suggested that this finding 
reflected the tendency for the returns on such an 
investment to be lost if onployees nuyve to anotter 
fimi, creating an "extoiuUity*'— Hrms do not re^ 
the fuU returns on their training investment: 

Now I agree that our schools have failed ua, 
but I think If wa almpiy point at the achooia 
and aay that tha problems are the iintenrtea 
Mid tha mMltomlM. wa are Ignotlng a 
whole daas of people who need to be con- 
stantly retipfmsd and ghwn new sklUa. And 
we need to invest ter more in them than we 

have bi tha paat, and we are not w^ig fo 
do that ghfsn the easy wty out that we 
have. . . . UntU we can deal with thia exte^ 
mdmea laaua, there la going to be system- 
atic undarlnveatment 1^ empioyare (bi 
woffcar training) in this country, and we are 
going to suffer toi terms of productivity and 
competWveneaa. 

Sheldon Friedman agreed that there is a strong 
Imk betw^ employment security and traming, ar- 
guing that if employers (k> iK>t have the option of 
luring off workers, they will have stronger incen- 
tives to invest in training for these m)rkers: 

¥»u can ^ there through collective baigaiiv 
ing. ^ can get there through pubite pcHtey. 
but some way or another you have got to fi^ 
to a higher ImnA ot empfoynwnt aaonrfty. If 
you do, that wlU result in a lot more invest- 
ment ki contlmtous Ufalong tialnhig by 
emfrtoyare. 
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Conclusion 



John Stepp concluded the day's discussion 1^ 
oqpressing his hope that this and otl^ labor- 
managonent dialogues would contribute to 
improi^ent in the cUmate of labor-manai^ent 
relatioi^. He expressed a desire to support addi- 
tkmal meetings and diak^ues: 

Vte need to fbKl mom vwHiM for taim «^ 
reanagma nt and thfid partiea to coma and 
to cHacuaa and to at timos aigua ovor soma 
of ttiaaa laaifaa. Tharn la too lltHa of that, 
and wo «a pmfiamd to try to ba a ^loiiaor 
and convenor of futuia maetfnga ilka thia. 

Richard Cyert, summarizing his intorpretation 
of the day's discussions, suggested that l^ng be- 
hind mudh of the discu^on is cotico'n about the 
international competitiveness of this economy. Al- 
though technology is an important part of the ^u- 
tion to our national competitivenm problems, the 
rapid imroduction of new technologies cm create 
other jm^Iems, such as worker displiur^i^t in 
spedftc sectors or industries and an incrrased need 
for worker training. In some ii»iustries, the intro- 
duction of technologies leads to increased em- 
ployee involvement in decisions that formerly were 
the exclusive province of mana^ment. This shift in 
(tedudonmaking authority has m some instances 
made labor-management cooperation difficuh, be- 
cause h threatens managenwnt prerogatives and 
power, especially the prerogatives and power of 
mkidle management. All of these issua must be 
ad d r es sed through a national effcMt that involves 
gomtiment at idl levels, public and private educa- 



tional institutions, and the private sector, rather 
than leaving individual managers and worters to 
fend for themselvn^: 

In the case of introduction off new teehnnl- 
ogy, the temtoncy is to shift the [lesponslv^y- 
ity for adjustment] to indhrkluals. it is the 
iniUvlduito who have to ghw ^> their JotNi 
and find some ottwr way of operating. . . . 

Notwithstanding such chaUetiges, C^yert con- 
cluded, the important point is that with the intro- 
duction of competitive technoI(^ many more jobs 
ran \x gaiaed than l<»t. Cooperation in new tech- 
nology adoption can expand the total pie and cr^ie 
»gnif1cant gains for both labor and management. 
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ThofimR, Dc^mhue 
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WftsMngton, D.C. 

ShMon Friddman 

DiiBdw erf RasMJt^h 

UrtiM ^iK>nrKrii>He, Amx$f»c9 ami 
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of Amarira 
DolfOit,Mi 
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Bethiehefli StBoH 

Linda M. LamyAin 
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Mtehington, D,C, 

.toaeph J. Mahon, Jr. 
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U.S. R»lai ServlcG 
Mteshir^^, O.C. 

Lany Q. McKaan 
^AcaPrraident 
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The Boeing Company 

Roberts. McKersie 
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^>an School of Mana^ment 
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Camtelc^, MA 
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Adminitirative Systems 
AT&T Beii Laboralories 
Short Hms.NJ 

Raul Ostorman 
Professes 
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Masaachi^i^ institute of T^hncrfogy 
CamtHldge, MA 

l^P^rdi 
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FcKtx^ MA 
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Vice Pmaktent, MM-Range Engine 
Cummira Engira Company, IfK. 
Columbus, IN 
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Tbt FBod on 'SKhniriogy ami Employn^t was 
oixanized by the Committee on Science, Engineer- 
ing, and Public PoUtsy, a joim committee of the 
Nadonal Academy of Sciences, Natiomd Academy 
of Engineeriiig, and Institute of Medidoe, ir 19SS 
to analyze the eftects of new technologies on em- 
ldoyn»nit, workii^ conditiom, wa^, and work- 
place httdth and saft^y, among otl^ issues. Mem- 
bers of the Panel were as follows, with thdr 
affifiations at the time of th^ service on the Buiei: 

Ricfaard M. Cyert (Chairman), President, 
Cameg»-Md}on University 

Morton Bahr. Presidojt, Communications Worko^ 
of Amerira 

David Cass, Director, Center for Analytic Research 
m Economics and Social Science, Uniwrsity of 
n»msylvania 

Alon2» A. Crim, Superintendent, Atlanta Public 
Schools 

Douglas A. Fraser, Past President, United Auto 
Workm; Professor of Labor Studies, Wayne 
State University 

Richard B. Freeman, Professor of Economics, 
Hamml University 

Samuel H. FuUer, Vice President, Research and 
Architecture. Digital Equipment Corporation 

Judith M. Citron, Presidoit, Manpower 
Demonstration Research Corporation 

Anne O, Kni^er, Professor of Economks, Duke 
University 

Lawr»}ce Lewin, President, Lewin and Associates, 
Inc. 



James N. Mor;^, Profei»or of Eccmomics and 
Research Scienlist, Institute for Social 
Research, University of Michigan 

Thomas J. Murrin, President, Energy and 

Advanced Tfechnology Group, Westinghouse 
Etectric Corporation 

Eleanor Holmes Norton, Professor, Georgetown 
Umvmity Law Center 

D. Rai Rcddy, EMrectoi; Robotics Institute, and 
Professor of Computer Science, 
Cam^w-Mdlon University 

Nathan R{»aiberg, Professor of Ecom>mics, 
&anford Uniwrnty 

William W. Scranton, Lieutenant Govemo.-, 
Commonwealth of Pennsylvania, 1979 1987 

G. Russell Smherland, Vice President, Enjtineering, 
Deere & Comi»ny 

Marta Tienda, Professor of Rural Sociology, 
Univn^ty of Wisconsin 

Louise Tilly, Chair, Committee on Historic U 
Studies. Graduate Biculty, New School for 
Social Research 

Amy D. Wohl, President, Wohl Associates 

TTk I^nd on Ibcfanolc^ and Emj^nteni was 
supported frmn public and private source. Within 
the federal government, support was provideti by 
the LIS. Departmoit of Labor (the Assistant Secre- 
tary for Policy), the U.S. Department of Commerce 
(the E«>nomic Dev^innait Administration), and 
the US. Army Recruiting C^mand. TTie following 
private ori^nizations suppcmed the irtudy and activ- 
ities of the Panel: the AT&T R>undation, the Amer- 
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ican I^«(kiBtion of Labor ami Congress or Indi»- 
trial OfsanizatsODS, Citicorp^ the Cmnpiitcs' and 
Business Eqaipmem Manufacturm Association, the 
General Motors Fbumlation, IBM Corporation, and 
the Xerm Foundatk>n. 

The project abH> received support from the 
Thomas L. Casey Puml of the National Academy 
of Science and the National Rn^^rch Council 
(NRC) Fund. The NRC Fund, a pool of private, 
discretionary, ncmfedctal fumls, consists of 'contri- 
butions from a consor ium of private fouiKlations 
including the Carnegie Corporation of New >brk^ 



tte Chartei E. CtUp^r ftmndation, the Willkm 
and Flora Hewlett Foundation, ihs John D. and 
Catherli^ T. MacArthur Fcmndation, the Andrew 

Mdloo Foundation, ttM RockefeU^ Foundation, 
and the Alfred P, Sloan Founctetk>n. AcMitional 
funds were provided the Aoidemy Industry Pro- 
gram, 5uiH>orted by contributions from companks 
that are com^med with the Imihh of US* seizure 
and t^hndogy and with public policy issuer that 
haw technology content^ and the National Acad*- 
emy of Sciences and the National Acadmy of En- 
gineering endowments. 
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